AC SERVO DRIVES

M, F, S SERIES FOR POSITIONING CONTROL

SERVOMOTOR TYPES : USAMED, USAFED, USASEM
(With Incremental Encoder)

"YASKAWA
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Yaskawa AC Servo Series has been developed
as basic mechatronics drive for the most
advanced FA and FMS. The extensive DC
servo manufacturing technology accumulated
through a half century of servo drive applica-
tions created and nurtured a new phase of AC
servo drives.

The AC servo drives consist of a flexible
combination of our AC SERVOMOTOR and
its controller, SERVOPACK. The AC
SERVOMOTOR features a high-power rate
for achieving quick response. The AC
SERVOPACK type CACR-PRIIBC-is
designed for integrated construction of
Positionpack for digital positioning control
(type CPCC-PP100) and AC SERVOPACK
for speed control (type CACR-SR{’BB).
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587-158

Type USAMED-03MA1
Type USAMED-06MA1

Type USAMED-09MA2
Type USAMED-20MA2

For your mechatronics systems, our AC
servo drives achieves stable control operation
with high accuracy, quick response control
even under adverse environmental conditions.
Furthermore, these have succeeded in provid-
ing reliable, durable and easy maintenance by
various display and protective functions.
Some outstanding features are as follows :

» High accuracy and quick response for
speed control

» Rack-mounted type to conserve
mounting space

» Easy maintenance by a wide range of
display functions

+ Highly reliable protective functions

» Selectable drive to suit the requirement

* Applicable to multiaxis applications

Servopack g ¢

“o anaoeoi-nno-.Q‘

587-156

Type USAMED-44MA2

M Series AC Servo Drives for Speed Contol
— AC SERVOMOTORS and Their Controllers SERVOPACKS —
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1.1 M SERIES AC SERVQMOTORS
1.1.1 Ratings

Time Rating: Continuous
Insulation: Class F
Isolation Voltage: 1500 VAC, one minute

Enclosure: Totally-enclosed, self-cooled

1. RATINGS AND SPECIFICATIONS

Insulation Resistance: 500 VDC, 10MQor more

(Equivalent to IP-55 exclusive shaft opening)

Ambient Temperature:

Ambient Humidity:

Vibration:

15 um or below

0 to +40°C

20% to 80% (non-condensing)

Finish in Munsell Notation: N1.5
Excitation:
Mounting :

Drive Method:

Permanent magnet

Flange mounted

Direct drive

Table 1.1 Ratings and Specifications of M Series AC SERVOMOTORS

o Motor Type USAMED-| g3p 14 | 0gME 11 |09MI 12| 12MI712 | 20MI 712 | 30M{ 12 | 44M( 732
kW 03 06 0.9 12 20 3.0 44
Rated Output* (HP) o | 08 | d2 | ae | @n | @an | 60
N-m 28 57 8.6 115 | 191 | 284 | 419
Rated Torque* (b-in) @5 | 0 | 76 | do2 | de9 | @252 | 372)
: N-m 29 59 8.8 118 | 216 | 323 | 461
Continuous Max Torque” (b-in) 26 | 52 | 78 | 104 | dgn | 286 | 408
N-m 72 141 | 193 | 280 | 440 | 637 | 91.1
Instantaneous Max Torque*  , ip,) ®3 | 125 | A7h | (248) | (390 | 564 | (807)
Rated Current* A 3.0 5.8 7.6 11.7 18.8 26 33
Rated Speed* r/min 1000
Instantaneous Max Speed* r/min 2000 1500
N-m/A 101 | 104 | 121 | 102 | 107 | 115 | 136
Torque Constant tbuin/A) | 89 | ©2 | qon | 00 | ©8 | 102 | a8
) Kg-m2x10-* 135 | 243 | 367 | 668 | 110 | 143 | 240
Moment of Inertia Ju(=GD/4) (5.in.s2x10-3) | (12.0) | (21.5) | 325 | (59.2) | ©@7.2 | (126.7) | (212.6)
Power Rate* kW/s 6.1 13.3 20.3 19.7 33.2 57.0 74.0
Inertia Time Constant ms 8.3 59 4.6 6.9 52 4.1 4.0
Inductive Time Constant ms 4.2 5.4 6.5’ 10.4 12.9 15.3 16.2

Notes:
(pulses./rev) of optical encoder as follows;
Standard: A (6000 pulses./rev)

- Input 100 VAC, output 90 VDC (OPR 109F)
« Input 200 VAC, output 90 VDC (OPR109A)

Optional: B (5000 pulses/rev), D (4000 pulses./rev)
2. There are two types of power supply units for brake.

For details, refer to Par. 8.5, "PERIPHERAL EQUIPMENT.”

*Values when SERVOMOTOR is combined with SERVOPACK and the armature
winding temperature is 20°C.  Shown are normal {TYP} values above.



1.1.2 Torque-Speed Characteristics
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1.2 F SERIES AC SERVOMOTORS

1.2.1 Ratings
Time Rating: Continuous Ambient Temperature: 0 to +40°C
Insulation: Class F Ambient Humidity: 20% to 80% (non-condensing)
Isolation Voltage: 1500 VAC, one minute Vibration: 15 um or below
Insulation Resistance: 500 VDC, 10Mfor more Finish in Munsell Notation: N1.5
Enclosure: Totally-enclosed, self-cooled Excitation: Permanent magnet
(Equivalent to IP-55 exclusive shaft opening) Mounting: Flange mounted
Drive Method: Direct drive
Table 1.2 Ratings and Specifications of F Series AC SERVOMOTORS
.‘ o Motor Type USAFED- | 0oF111 | 03FI'H | OSFL 1 | 09FIH1 | 13FI 12 | 20F7 12 | 30FI 12 | 44F1 12
KW 0.15 0.3 045 | 085 13 1.8 29 4.4
Rated Output® (HP) 02 | ©a | ©& | d2 | d& | o | 3G9 | 60
N-m 1.0 2.0 2.8 5.4 8.3 115 186 | 284
| Rated Torque* (Ib-in) 87 | AN | @5 | @8 | (74 | (102 | (165) | (252)
| . N-m 1.1 2.2 2.9 5.9 8.8 11.8 225 37.2
Continuous Max Torque* ./ & 1) (19 (26) (52) (78) | (104 | (2000 | (330
N-m 2.9 57 8.9 152 | 24.7 340 | 54.1 76.2
| Instantaneous Max Torque* .- & (26) (51) 79) | 135 | 219 | @01 | @79 | 675
Rated Current* A 3.0 3.0 3.8 6.2 9.7 15 20 30
Rated Speed* r/min 1500
Instantaneous Max Speed* r/min 2500
N-m/A 036 | 0.71 0.81 092 | 092 | 082 | 098 1.01
Torque Constant (b-in/A) | B2 | ®3 | 71 | 82 | 82 | 73 | &1 | ©.0
| o kg-m2x10~* 13 2.0 135 | 243 | 36.7 | 668 110 143
| Moment of Inertia Ju(=GD*/4) (b.in.s2x 10-9)| (1) | (1.8 | (120 | @15 | 3258 | 9.2 | @72 | (1267
| Power Rate* kW/s 7.4 18.3 6.0 12 18.9 19.7 315 | 57.0
1 Inertia Time Constant ms 4.5 25 8.3 5.7 4.7 6.8 5.1 4.1
Inductive Time Constant ms 3.4 4.3 4.2 55 6.4 104 13.0 156.2

*Values when SERVOMOTOR is combined with SERVOPACK and the armature
winding temperature is 20°C. Shown are normal (TYP) values above.

(pulses./rev) of optical encoder as follows:
Standard: A (6000 pulses,/rev)
Optional: B (5000 pulses/rev), D (4000 pulses,/rev)
2. There are two types of power supply units for brake.
« Input 100 VAC, output 90 VDC (OPR 109 F)
| - Input 200 VAC, output 30 VDC (OPR 109 A)
For details, refer to Par. 8.5, “PERIPHERAL EQUIPMENT.”



1.2.2 Torque-Speed Characteristics
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1.3 S SERIES AC SERVOMOTORS

1.3.1 Ratings

Time Rating: Continuous Ambient Humidity: 20% to 80% (non-condensing)
Insulation: Class B (Types USASEM-03A{}2, Vibration: 15 um or below
Coass F (’_r(;zS:e{s:}lZJ)SASEM-OSAC}l, Fini.sh .in Munsell Notation: N1.5
-15A131, -30Ai31) Excitation: Permanent magnet
Isolation Voltage: 1500 VAC, one minute Mounting: Flange mounted
Insulation Resistance: 500 VDC, 10MQ or more Drive Method: Direct drive

Enclosure: Totally-enclosed, self-cooled
Ambient Temperature: 0 to +40°C

Table 1.3 Ratings and Specifications of S Series AC SERVOMOTORS

o Motor Type USASEM- | 5512 | 03A732 | 05AT12 | 08AT31 | 15AT 11 | 30A7 1
W 154 308 462 771 1540 | 3080
Rated Output* (HP) 0.2) (0.4) 0.6) (1.1) 2.1) 4.2)
N-m 0.49 0.98 1.47 245 4.90 9.80
Rated Torque® (b-in) (4.3) 6.7 (i3) (22) (43) (87)
: N-m 057 118 167 3.33 617 12.2
Continuous Max Torque* (b-in) (5.0) ({0 (15) (30) (55) (108)
N-m 147 2904 4.02 735 137 290
Instantaneous Max Torque®™ g ir) i3 | @& | @8 | 6% | d22 | @57
Rated Current* A 2.1 3.0 4.2 5.3 10.4 19.9
Rated Speed* r/min 3000
Instantaneous Max Speed* r/min 4000
N-m/A 0247 | 035 0.37 0.51 050 | 0524
Torque Constant! Ub-in-A) | 219 | @10 | 325 | 449 | 443) | (464
_ kg-m2x10~* 013 0.51 075 285 33 574
Moment of Inertla Ju(=GD*/4) (1 in <2510~ | ©11) | 045 | 067 | 253 | @88 | (509
Power Rate* kW/s 185 18.9 28.9 21 74 167
Inertia Time Constantt ms 1.8 2.2 1.8 1.9 0.7 04
Inductive Time Constantt ms 1.5 2.7 3.1 6.2 13 26

* Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is
100°C. Values shown are normal (TYP) values.

+ Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is
20°C. Values shown are normal (TYP) values.

Notes:

1. {Ciin type designation is determined by output pulses {pulses./rev) of optical encoder as follows;

AC Servomotor
Type USASEM- 02A, 03A, 05A 08A, 15A, 30A
Standard E 1500 c 2500
(pulses/rev)
Optional c 2500 E 1500
(pulses/rev) F 1000 F 1000

2. There are two types of power supply units for brake.
* Input 100 VAC, output 90 VDC (DP 8401002 - 2)
- Input 200 VAC, output 80 VDC (DP 8401002 - 1)
For details, refer to Par. 8.5, “PERIPHERAL EQUIPMENT"



1.3.2 Torque-Speed Characteristics
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1.4 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1.4 Ratings and Specifications of SERVOPACK

SERVOPACK Type CACR- PRO3BC PRO5BC PRO78C PR10BC PR15BC PR20BC PR30BC PR44BC
Max Motor Qutput (p) ©4) 67 ©054) R 201) a9 4 (60)
Applicable Optical Encoder A: 6000 pulses/rev (B: 5000 pulses/rev. D: 4000 pulses/rev}
Type USAMED- O3MA - O6MA O9MA 12MA 20MA 30MA 44MA
AC Output kW 03 B 06 09 12 30 30 4.4
o | SERVOMOTOR (HP) (0.4) (0.8) (1.2) (1.2) 2.7 (4.1) (6.0)
5 Rated Speed r/min 1000
; SERVOPACK Type CACR- PRO3BC3AM - PRO7BC3AM | PR1OBC3AM | PR15BC3AM | PR20BC3AM PR30BC3AM | PR44BC3AM
Continuous Output Current Arms 30 - 5.8 7.6 1.7 188 26.0 330
Max Output Current Arms 73 - 13.9 16.6 280 420 56.5 70.0
Allowable2 kg-m2x107* 675 1215 1835 334 550 715 1200
J (=GD( /4) (Ib-in-s2X1073) (60) B 107.5) {162.5) (296) (486) (633.5) (1063}
Applicable Optical Encoder A: 6000 pulses/rev {B: 5000 pulses/rev, O: 4000 pulses/rev)
Type USAFED- 02FA O3FA O5FA - O9FA 13FA 20FA 30FA 44FA
AC Output kW 0.15 0.3 0.45 _ 0.85 1.3 18 2.9 4.4
SERVOMOTOR (HP) (0.2} (0.4) (0.6} (1.2) (1.8 (2.4) (3.9 (6.0)
8 Rated Speed  r/min 1500
f SERVOPACK Type CACR- PRO3BC3AF PROSBC3AF - PR1OBC3AF | PR15BC3AF | PR20BC3AF | PR30BC3AF | PRA4BC3AF
Continuous Output Current Arms 30 30 38 - 6.2 9.7 15.0 20.0 30.0
Max Qutput Current Arms 85 8.5 1.0 — 17.0 276 42.0 66.5 77.0
Allowable, kg-m2x107™* | 65 103 67.5 1215 1835 334 550 715
JL{(=6D_/4) (Ib-in-s2X107%) | {5.75) 19) {60) - (107.5) (162.5) {296) (486) {633.5)
Applicable Opticat Encoder C: 2500 pulses (E: 1500 pulses/rev, F: 1000 pulses/rev) |
Type USASEM- 02AE O3AE O5AE - 08AC 15AC — 30AC -
AC Output kW ot6]| 03 0.46 _ 077 154 B 3.08 _
SERVOMOTOR (HP) (0.2} (0.4} (0.6 (1.1) (2.1) (4.2}
é Rated Speed r/min 3000
f SERVOPACK Type CACR- PROSBCIES Y21 PRO3BCIES | PROSBC3ES - PR10BC3CS | PR158C3CS - PR30BC3CS -
Continuous Output Current Arms 2.1 3.0 43 - 53 10.4 — 19.9 -
Max Output Current Arms 6.0 85 11.0 - 15.6 28.0 - 56.5 -
Allowable kg-m2 X 107* 0.66 2.55 375 14.25 165 _ 28.7
J (=GD/4) (Ib-in-s2X107%) | (055 | (2.25) (3.35) - (12.65) (14.4) (25.45) -
Power Main Circuit* Three-phase 200 to 230 VAC ™ 125 50/60 Hz
Supply Control Circuit Single-phase 200 to 230 VAC T 12% 50/60 Hz
2 | Control Method Transistorized PWM Control
"g Feedback Optical encoder (A: 6000 pulses/sev, B: 5000 pulses/rev. C: 2500 pulses/rev, D: 4000 pulses/rev, E: 1500 pulses/rev. F: 1000 pulses/rev)
:a" Ambient Temperature ! 0to +55°C
& | Storage Temperature —20°C 10 +85°C
é Ambient and Storage Humidity 80 % or less (non-condensing)
o Mounting Structure Rack mounted
Approx Mass ) 09 a6 (9 sl (6) e 26) o
Reference Pulse Sign +pulse train input. + 12 V/+ 5V level selection available (CW/CCW pulse train input available}
.‘—gu’ Reference Pulse Frequency fin: 0 to 100 kpps max
g Control Signal Servo ON, error counter clear, reference pulse block (reference pulse input selection). P drive, alarm reset, forward/reverse run stop.
< o X - -
Output Signal E\:\;:rcl)g:crj'(_Achoa,\?d C phase) pulse, positioning compietion, error counter overflow, servo ready, servo alarm. MCCB trip,
Protection Overvoltage. ov_erload, overcurrent, overrun, open phase detection. MCCB trip, heatsink overheat, undervoltage, A/D
» erior, fegeneration trouble, CPU error, overflow.
é Indication Power supply, reference input. alarm, status, lag pulse. encoder (A, B and C phase) pulse indications.
§ Dynamic Brake Built-in {non-contact dynamic brake)
_ug' Regenerative Resistor Built-in
E Applicable Load Inertia ! Up to 5 times motor inertia
Monitor Output s momier & OV E % 1L SR mim 1M € series). 2.0V 6% a1 10001/min(S series)

* Supply voltage should not exceed 230V +10% (253 V). If the t When load inertia (GD?) exceeds applicable range, be sure to refer to
voltage should exceed this value, a step down transformer is re- Par. 6. 10. 2. “Load Inertia”
quired.

tWhen housed in a panel. the inside temperature must not exceed
ambient temperature range.




2. TYPE DESIGNATION

« AC SERVOMOTOR _

USAFED-O5FAI!

B T L
AC OPPOSITE DRIVE END
SERVOMOTOR SPETIFICATION
« Blank: Standard (Without Holding Brake)}
RIES 9 Brake
SE ] » E: With Holding Brake
+ AM: M Series M Series—03 to 30M
+ AF : F Series F Series—05 to 44F
+« AS: S Series «B: With Holding Brake
- M Series—44M
ENCLOSURE —M S Series—03 to 30S
« E: Totally-enciosed, .
Self-cooled Type ——— DRIVE END SPECIFICATION
* Blank: Standard

MAGNET TYPE ——M8M8M8M—~

*«D: Ferrite
* M: Rare Earth

« O: Standard (With Brake)
* K: With Keyway
*S: With Shaft Seal

MOTOR QUTPUT

J

\———— SHAFT TYPE

(Table 2. 1)
DESIGN REVISIONORDER ———— ./ *1: Tapered
(A,B,C....) » 2. Straight

~——————— DETECTOR (Table 2.3)

«T: With Keyway & Shaft Seal

Table 2.1
Motor Output
» SERVOPACK M Series F Series S Series
02 = 0.15kW(0.2HP) | 0.15kW(0.2HP)
C A C R-PR O 5 BC F 03 | 0.3kW(0.4HP) | 0.3kW(0.4HP) | 0.3kW(0.4HP)
=4 4 a3 N 05 — 0.45kW(0.6HP) | 0.46kW(0.6HP)
l 06 | 0.6kW(0.8HP) — —
AC SERVOPACK 08 - — 0.77kW(1.1HP)
CONTROL TYPE 09 | 0.9kW(1.2HP) | 0.85kW(1.2HP) _
PR: Positioning Control 12 1.2kW{.6HP) - -
13 - 1.3kW(1.8HP) —
MOTOR OUTPUT 15 - - 1.5kW(2.1HP)
APPLICATION —/ 20 2.0kW(2.7HP) 1.8kW(2.4HP) -
B: M, F.S Series 30 | 3.0kW@1HP) | 29kW(3.9HP) | 3.0kW(4.2HP)
J' 44 | 4.4KW(B.0OHP) | 4.4kKW(6.0HP) —
DESIGN REVISION
ORDER(A, B, C--*) Table 2.2
Motor Output
INPUT FORM | — M Series F Series S Series
3 %?g\r:'ll:ﬁ:tt. Power Supply, Pulse 03 | 03KWG4HP) |O15KWO2HP) | 0.75kW(0.2HP)
DETECTOR ) 0.3kW(0.4HP) | 0.3kW(0.4HP)
(Table 2.3) J 05 - 0.45KW (0.6 HP) | 0.46kW(0.6HP)
APPLICABLE MOTOR 07 | 0.6kW(0.8HP) - —
SERIES 10 | 0.9KW(1.2HP) | 0.85kW( .2HP) | 0.77kW(1.1HP)
*M: M Series 15 | 1.2kWA.6HP) | 1.3kW(1.8HP) [ 1.5kW(2.1HP)
tEi EQores 20 | 20kW(27HP) | 1.8KW(24HP) —
30 | BO0KW(41HP) | 29kW(3.9HP) | 3.0kW(4.2HP)
44 | 4.4KkW(B.0HP) | 4.4kW(6.0HP) -
Table 2.3
vosels | Siandard o,
M Series A 6000 B 5000 D 4000 —
F Series |A 6000 B 5000 D 4000 =
S Series L& 1500 c 2500 F 1000 02A, 03A, 05A
[ 2500 |E 1500 F 1000 08A, 15A, 30A

_8_




3. LIST OF STANDARD COMBINATION

Table 3.1 Combination of SERVOPACK, AC SERVOMOTORS and Assocated Units
* M SERIES
AC SERVOMOTOR Power Current Applicable Recommended Noise Filter ! Power
SERVOPACK ~ Optical Capacity* | Capacity PRiC ,
per per MCCB Noise . ON/OFF
Type CACR— Type Encoder SERVOPACK or Fuse . Type Specifications .
pulses/rev KVA A Filter Switch
PRO3BC3AM | USAMED—03MAI1 6000 L 3—phase
PRO3BC3BM | USAMED—03MB1 5000 0.65 5
PRO3BC3DM | USAMED_03MD1 4000 305 | 200VACclass. 5A
PRO7BC3AM | USAMED—_O6MAT1 6000 e 3—phase Yaskawa
PRO7BC3BM | USAMED—06MB1 5000 15 8
PRO7BC3DM | USAMED—0BMD1 4000 310 200 VAC class. 10 A ::ID_°1 -
PR10OBC3AM | USAMED—09MA?2 6000 w«-}—mo L 3—phase rated 30’ A or
PATOBCIoM | USAMED oombs | 30061 ° 215 | 200VAC dess. 154 | cauivalont
PRISBC3AM | USAMED—12MA2 6000 Good LF— 3—ph$se
PR15BC3BM | USAMED—12MB2 5000 31 10
PRISBCIDM | USAMED—12MD2 4000 315 | 200VACclass. 15 A
PR20BC3AM | USAMED—20MA2 6000 L 3—phase
PR20BC3BM | USAMED—20MB2 5000 41 12
PR20BC3DM | USAMED—_20MD2 4000 820 | 200VAC class. 20 A
PR30BC3AM | USAMED—30MA2 6000 e 3—phase Yaskawa type
PR30BC3BM | USAMED—30MB2 5000 6.0 18 W 390 200 VAG class. 30A | T 8E rated 35 A
PR30BC3DM | USAMED—30MD2 4000 v : or equivalent
PR44BC3AM | USAMED—44MA2 6000 . Poar e 3 phase
PR44BC3BM | USAMED—44MB2 5000 8. 24
PR44BC3IDM | USAMED_44MD2 4000 340 | 200VAC class, 40A
* F SERIES
PRO3BC3AF USAFED—02FA1 6000
PRO3BC3BF USAFED—02FB1 5000
PRO3BC3DF USAFED—02FDI1 4000
PRO3BC3AF USAFED—03FA1 6000 L= 3—phase
PRO3BC3BF USAFED—03F81 5000 1.1 5 205 200 VAC class. § A
PRO3BC3DF USAFED—03FD1 4000 _
PROSBC3AF USAFED—OQ5FA1 6000
PROSBC3BF USAFED—05FB1 5000 T | Yaskawa
PROSBC3DF_| USAFED—O5FD1 4000 ! HI—15E, rated
PR1OBC3AF | USAFED—O9FA1 6000 . LF— 3—phase 30 A or equivalent
PR10BC3BF USAFED—09FB1 * 5000 21 8 Good a5 200 VAC class 15 A
PR10BC3DF USAFED—09FD1 4000 :
PR15BC3AF USAFED—13FA2 6000. LF— 3—phase
PR15BC3BF USAFED—13FB2 5000 31 10 315 200 VAC class. 15 A
PR15BC3DF USAFED—13FD2 4000
PR20BC3AF USAFED—20FA2 6000 LF— 3—phase
PR20BC3BF USAFED—20FB2 5000 41 12 320 200 VAC class, 20 A
PR20BC3DF USAFED—20FD2 4000
"PR30BC3AF | USAFED—30FA2 6000 *-Egj—" r— | 3—phase Yaskawa type
PR30BC3BF USAFED—30FB2 5000 6.0 18 330 200 VAC class, 30 A |- Hi—18E rated 35 A
PR30BC30DF USAFED—30FD2 4000 _ or equivalent
PR44BC3AF USAFED—44FA2 6000 Poor LF— 3—phase )
PR44BC3BF USAFED—44FB2 5000 8.0 24 340 200 VAC class, 40 A
PR44BC3DF USAFED—44FD2 4000
* S SERIES
PRO3BC3CS-Y41 USASEM—02AC2 2500
PROIBCIES—Yal USASEM—02AE2 1500
PRO3BC3FS—Y41 USASEM—02AF2 1000 0.66 5 LF— 3—phase
PRO3BC3CS USASEM—03AC2 2500 305 200 VAC class, 5 A
PRO3BC3ES USASEM—03AE2 1500
PRO3BC3FS USASEM—03AF2 1000 II
PROSBC3CS USASEM—05AC2 2500 . L 3—phase Yaskawa type
PRO5BC3ES USASEM—05AE2 1500 11 5 305 200 VAC class, 5 A | HI—15Ea rated 30 A
PRO5BC3FS USASEM—05AF2 1000 Good ) or equivalent
PR10BC3CS USASEM—08ACI 2500 LF— 3—phase
PR10BC3ES USASEM—08AET 1500 21 8 15 200 VAG class, 16 A
PR10BC3FS USASEM—08AF1 1000
PR15BC3CS USASEM—15AC1 2500 *—EX?*’ LF— 3—phase
PR15BC3FS USASEM—15AE1 1500 3.1 10 T 315 200 VAC class, 15 A
PR15BC3FS USASEM—15AF1 1000
PR30BC3CS USASEM—30ACH 2500 Poor LF— 3—phase Yaskawa type
PR30BC3ES USASEM—30AE} 16500 6.0 18 230 200 VAC class, 30 A | 11— 18E rated 35 A
PR30BC3FS USASEM—30AF1 1000 . : or equivalent

*Values at rated load.
tMade by Tokin Corp.



Table 3.2 Specifications of AC SERVOMOTORS and Detectors

* M SERIES
AC SERVOMOTOR Detector
SERVOPACK Optical ) L— ' . Cabl
Type CACR— Type Encoder Receptacle L—type Straight Cable Receptacle P!ype Straight c|ab e
pulses/rev Type Plug Plug Clamp Type lug Plug amp
PRO3BC3AM USAMED—03MA1 6000
PRO3BC3BM USAMED—03MB1 5000
PRO3BC3DM USAMED—03MD1 4000
PRO7BC3AM USAMED—06MA1 6000 MS MS MS MS
PRO7BC3BM USAMED—06ME1 5000 3102A18 3108B18 3106B18 3057
PRO7BC3DM USAMED-06MD1 4000 —10P —10S —10S —10A
PR10BC3AM USAMED—09MA2 6000
PR10BC3BM USAMED—0Q9MB2 5000
PR10BC3DM USAMED—Q9MD2 4000
PR15BC3AM USAMED—12MA2 6000
PR15BC3BM USAMED—12MB2 5000 MS MS MS MS
PR15BC3DM USAMED—12MD2 4000 3102A20 3108B20 3106B20 3057
PR20BC3AM USAMED—20MA2 6000 MS MS MS MS —29P —29S —29S —12A
PR20BC3BM USAMED—20MB2 5000 3102A22 | 3108B22 | 3106B22 3057
PR20BC3DM USAMED-—-20MD2 4000 —22P —225 —228 —12A
PR30BC3AM USAMED—30MA2 6000
PR30BC3BM USAMED—30MB2 5000
PR30BC3DM USAMED—30MD2 4000
PR44BC3AM USAMED—44MA2 6000 MS MS MS MS
PR44BC3BM USAMED—44MB2 5000 3102A32 3108B32 3106B32 3057
PR44BC3DM USAMED—44MD2 4000 —17P —17S —17S% —20A
* F SERIES
PRO3BC3AF USAFED—02FA1 6000
PRO3BC3BF USAFED—02FB1 5000
MS MS MS MS
PRO3BC3DF USAFED—02FD1 4000
PRO3BC3AF USAFED—03FA1 6000 3_120P2A1 4s 3_1205881 43 3_1205681 43 :1065:
PRO3BC3BF USAFED—03FB1 5000
PRO3BC3DF USAFED—03FD1 4000
PROSBC3AF USAFED—OQO5FA1 6000
PRO5BC3BF USAFED—Q5FB1 5000
PRO5BC3DF USAFED—O5FD1 4000
PR10BC3AF USAFED—09FA1 6000 MS MS MS MS
— A18 10881 310681 3057
omoscier | ussrio-owrs | o | enwie | d0mmie | e | 50 s s s | e
3102A20 | 3108820 | 3106B20 3067
PR15BC3AF USAFED—13FA2 6000 _29p —295 _99s _19A
PR15BC3BF USAFED—13FB2 5000
PR15BC3DF USAFED—13FD2 4000
PR20BC3AF USAFED—20FA2 6000
PR20BC3BF USAFED—20FB2 5000
PR20BC3DF USAFED—20FD2 4000
PR30BC3AF USAFED—30FA2 6000 MS MS MS MS
PR30BC3BF USAFED—30FB2 5000 3102A22 3108B22 3106B22 3057
PR30BC3DF USAFED—30FD2 4000 —22P —228 —=228 —12A
PR44BC3AF USAFED—44FA2 6000
PR44BC3BF USAFED—44FB2 5000
PR448BC3DF USAFED—44FD2 4000
» S SERIES
PRO3BC3CS—Y41 USASEM-—-02AC2 2500
PRO3BC3ES—Y41 USASEM—02AE2 1500
PRO3BC3FS—Y41 USASEM—02AF2 1000
PRO3BC3CS USASEM—03AC2 2500 MS MS MS
PRO3BC3ES USASEM—03AE2 1500 3102A18 | 3108Bi8 — 3057
PRO3BC3FS USASEM--03AF2 1000 —10P —-108 —10A
PRO5BC3CS USASEM—05AC2 2500
PROSBC3ES USASEM—0OSAE2 1500
MS MS MS
PRO5BC3FS USASEM—05AF2 1000
PR10BC3CS USASEM—08ACI1 2500 :_3_12092:20 3_120985820 - ?-01527A
PR10BC3ES USASEM—08AE1 1500
PR10BC3FS USASEM—08AF1 1000
PR15BC3CS USASEM—15AC1 2500 MS MS MS
PR15BC3ES USASEM—15AE1 1600 3102A20 | 3108B20 - 3057
PR15BC3FS USASEM—15AF1 1000 —4pP —4S —12A
PR30BC3CS USASEM—30AC1 2500
PR30OBC3ES USASEM—30AE1 1500
PR30BC3FS USASEM—30AF1 1000

Note: When plugs or clamps are required, contact your YASKAWA
representative. The following connections are provided:
soldered type (type MS) and solderless type (type JA).




Table 3.3 Specifications of Holding Brake

*M SERIES
AC SERVOMOTOR Holding Brake
;E:;V(C:Zl:;(;l(_ Type Optical Encoder . Receptacle L—type Straight Cable
pulses/rev Type Plug Plug Clamp
PRO3BC3AM USAMED—03MAT 6000
PRO3BC3BM USAMED—03MB! 5000
PRO3BC3OM USAMED—03MD1 4000
PRO7BC3AM USAMED—06MAT 6000
PRO7BC3BM USAMED—06MB1 5000 MS3102420 | MS3108820 MS3 06820 MS30s7
PRO7BC3DM USAMED—06MD? 4000
PR10BC3AM USAMED—09MA?2 6000
PR10BC3BM USAMED—09MB2 5000
PR10BC3DM USAMED—09MD?2 4000
PR15BC3AM USAMED—12MA2 6000
PR15BC3BM USAMED—12MB2 5000
PR15B8C3DM USAMED—12MD?2 4000
PR20BC3AM USAMED—20MA2 5000
PR20BC3BM USAMED—20MB2 5000 MESLOZAZE | MSSL0BB2A 1 MB3106824 MS30S7
PR20BC3DM USAMED—20MD2 4000
PR30BCAM USAMED—30MA?2 8000
PR30BC3BM USAMED—30MB2 5000
PR30BC30M USAMED—30MD2 4000
PRA4BCIAM USAMED—44MA2 6000
PR44BC3BM USAMED—44MB2 5000 - - - -
PRA4BC3DM USAMED—44MD2 4000
* F SERIES
PROSBCIAF USAFED—02FA1 6000
PRO3BC3BF USAFED—02FBI 5000
PRO3BC3DF USAFED—02FD1 4000 MS3102A145 | MS3108B14S | MS3106814S MC3057
PRO3BC3AF USAFED—O3FA1 6000 —6P —6s —6S : —6A
PRO3BC3BF USAFED—03FB1 5000
PRO3BC3DF USAFED—03FD1 4000
PROSBC3AF USAFED—O5FA1 6000
PROSBC3BF USAFED—O5FBI 5000
PROSBC3DF USAFED—O05FD! 4000
PR10BC3AF USAFED—O9FAI 6000
PR10BC3BF USAFED—09FB1 5000 MS3 02820 Miee Moee e o
PR10BC3DF USAFED—09FD1 4000
PRISBC3AF USAFED—13FA2 6000
PR15BC3BF USAFED—13FB2 5000
PR15BC30F USAFED—13FD2 4000
PR2OBC3AF USAFED_20FA2 6000
PR2OBC3BF USAFED—20FB2 5000
PR20BC3DF USAFED—20FD2 2000
PRIOBC3AF USAFED—30FA2 §000
PRIOBC3BF USAFED—30FB2 5000 M 2A MS3108824 | MSST06B24 ol
PR30BC3DF USAFED—30FD2 4000
PRA4BCIAF USAFED—44FA2 6000
PRAABC3BF USAFED—44FB2 5000
PRA4BCIDF USAFED—44FD2 4000
* S SERIES
PROJBCACS ¥4l USASEM—02AC2 2500
PRO3BCIES—va1 USASEM—02AE2 1500
PRO3BC3FS Y41 USASEM—02AF2 1000
PRO3BC3CS USASEM—03AC2 2500
PRO3BC3ES USASEM—03AE2 1500 el It on
PRO3BCAFS USASEM—03AF2 1000
PROSBC3CS USASEM—05AC2 2500
PRO5BC3ES USASEM—05AE2 1500
PROSBC3FS USASEM—O05AF2 1000 B
PR10BC3CS USASEM—0BACT 2500
PR10BC3ES USASEM—O0BAET 1500
PR10BC3FS USASEM—0BAF1 1000
PRI5BC3CS USASEM—15ACT 2500
PR15BC3ES USASEM—15AE! 1500 MS3|02A20 | MS3108820 Mesoo?
PRISBC3FS USASEM—15AF1 1000
PR30BC3CS USASEM—30ACT 2500
PRIOBC3ES USASEM—30AE1 1500
PRIOBC3FS USASEM—30AF1 1000




4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

The overload protective circuit built in SERVOPACK
prevents the motor and SERVOPACK from over-
loading and restricts the allowable conduction
time of SERVOPACK. (See Fig. 4,1.)

The overload detection level is set precisely
by the hot start conditions at an ambient tempe-
rature of 55°C and cannot be changed.

NOTE

Hot start is the overload characteristics when
the SERVOPACK is running at the rated load
and thermally saturated.

1000
OPERATING
TIME (8}
100
10
2
100 200 300
MOTOR RATED CURRENT (%)
Fig. 4.1 Allowable Conduction Current

of Servopack.

4.2 STARTING AND STOPPING TIME

The starting time and stopping time of SERVOMOTOR
under a constant load is shown by the formula
below. Viscous or friction torque of the motor is
disregarded.

Starting Time:

ty = 104.7 Nw (JM + JL ) (ms) <F0111'mula>
Kt-In- (@a-8) -1
Stopping Time:
ty= 104.7 x NeCu * Ju) () (Formula,
. Kt -Ir-(@+p) 4-2

Where, »
Nz : Rated motor speed (r/min)

Ju (_é GD%/4) : Moment of motor inertia
(kg-cm?=1b.in.s?x1073)
JL (=GD%/4): Moment of load inertia
(kg-cm?=1b.in.s2x1073)
Kt: Toquue constant of motor (N.m/A = lb-in/A)
Ig: .Motor rated current (A)
a = IplIr: Accel/decel current constant
Ip: Accel/decel current
(Accel/decel current a times
the motor rated. current) (A)
B = It [1r:
Ie: Current equivalent to load torque
(Load current 3 times the motor rated
current) (A)

Load currt_ant constant

MOTOR
ARMATURE
CURRENT

MOTOR
SPEED

Fig. 4.2 Timing Chart of
Motor Armature Current and Speed (Constant Load)

4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation is restricted
by the SERVOMOTOR and SERVOPACK, and the
conditions must be - considered for satisfactory
operation.

« Allowable frequency of operation restricted by the
SERVOPACK

The allowable frequency of operation is restricted
by the heat generated in the regenerative re-
sistor in the SERVOPACK, and varies depending
on the motor types, capacity, J. , acceleration/
deceleration current values, and motor speed.
If the frequency of operation exceeds 60 times/
min when J.= 0 before the rated speed is reached,

or if it exceeds cycles/min when JL.= JyXm,

m+ 1
contact your YASKAWA representative.

- Allowable frequency of operation restricted by the
Servomotor

The allowable frequency of operation varies
depending on the load conditions, motor running
time and the operating conditions. Typical
examples are shown below. See Par.4.2,"Starting
and Stopping Time" for symbols.

« When the motor repeats rated-speed operation and
being at standstill (Fig. 4. 3).

Cycle time(T) should be determined so that
RMS value of motor armature current is lower
than the motor rated current:

Ip? (tr+tf)+Its

=2
T2 Ir?

(s)




Where cycle time(T) is determined, values

Ip, tr, tf satisfying the formula above, should
be specified.

MOTOR
ARMATURE
CURRENT

MOTOR
SPEED_|

Fig. 4.3 Timing Chart of
Motor Armature Current and Speed
-(Restricted by SERVOMOTOR)

« When the motor remains at standstill between cycles
of acceleration and deceleration without contlnuous
rated speed running (Fig. 4. 4).

The timing chart of the motor armature current
and speed is as shown in Fig.4.4. The allowable

frequency of operation "n" can be calculated as
follows:

n=286.5 x ——t-Ir_ (1

Ne(Ju + JL)

(times/min )

MOTOR '
ARMATURE — TIME
CURRENT
MOTOR __| TIME
SPEED

Fig. 4.4 Timing Chart of
Motor Armature Current and Speed

The motor remains at standstill between cycles of accel/decel
without continuous rated speed running.

« When the motor accelerates, runs at constant speed,
and decelerates in a continuing cycle without being at
standstill (Fig. 4. 5).

The timing chart of the motor armature current
and speed is as shown in Fig.4.5. The allowable
frequency of operation "n" can be calculated
as follows.

Kt . I 1

n= 286.5 xm -

) <F‘ormula>

(times /min)

MOTOR
ARMATURE
CURRENT

TIME

Fig. 4.5 Timing Chart of
Motor Armature Current and Speed
The motor accelerates, runs at constant speed, and
decelerates in a continuing cycle without being at
standstill. — 13 —

(Reference)

The formulas (4-1 to 4-5) are changed to the
calculatmg method using the international system
of units. For reference only, the traditional
formulas are shown in Table 4.1.

) <Formula>

Table 4.1
Formula Traditional Formula
o s Na(GDE +GDY)
41 Starting time : tr = 26.8X107°X Ktk @=8) [ms]
Na(GDE+GD?)

. . T -3
4-2 Stopping time : tf = 26.8X 107X Kt @+B) [ms]

N=: Rated motor speed (r/min)
GD# : Moment of motor inertia (kg-cm? = Ib-in-s?X10%)
GD? : Moment of load inertia (kg-cm? = Ib-in-s?X 10)
K:: Torque constant of motor (kg-cm/A = Ib-in/A)
Ia : Motor rated current (A)
a = [o/la: Accel/decel current constant
I Accel/decel current
(Accel/decel current a times the motor rated
current) (A)
B = Il/la: Load current constant
I : Current equivalent to load torque
(Load current g times the motor rated current) (A)

Kt'la

= Y GV L. N
4-3 n=1.12x10 XNR(GD:§+GDL2)

X (1/a —B2/a®) [times/min]

Kt'la

_ 6y Kth 2 ) .
44 n=1.12x10 XNR(GD§+GDE)X(1/Q -8 fa ) [times/min]




4.4 MOTOR MECHANICAL CHARACTERISTICS

4.4.1

Mechanical Strength

AC SERVOMOTORS can carry up to 300% of the
rated momentary maximum torque at output shaft.

4.4.2 Allowable Radial Load and Thrust Load

Tables 4.1 to 4.3 show allowable loads according
to AC SERVOMOTOR types.

Table 4.1 M Series Allowable Radial Load
and Thrust Load

Motor Type R:giz\l’vf:;?f Tﬁ:fs": "’Ltﬂid

USAMED- N (b) N (ib)
03MA1 490(110) 98( 22)t
06MA1 490(110) 98 ( 22)t
09MA2 686 (154) 343( 77)
12MA2 1470 (330) 490 (110)
20MA2 1470 (330) 490(110)
30MA2 1470 (330) 490 (110)
44MA2 1764 (397) 588 (132)

Table 4.2 F Series Allowable Radial Load

and Thrust Load

Allowable Allowable

Motor Type Radial Load* Thrust Load
02F7 147( 33) 49( 11)7
03F L 147( 33) 49( 11"
O5F ! 490(110) 98( 22)!
O9F 490(110) 98( 22)!
13F. 686(154) 343( 77)
20F {7 1470(331) 490(110)
30F 1470(331) 490(110)
44F 1470(331) 490(110)

Table 4.3 S Series Allowable Radial Load

and Thrust Load

Allowable Allowable
Motor Type Radial Load* Thrust Load
USASEM- N (Ib) N (Ib)
02A 78.4( 18) 39.2( 9)
03A" 245 ( 55) 98 (22)
05A 245 ( 55) 98 (22)
08A ! 392 ( 88) 147 (33)
16A 1 490 (110) 147 (33)
30A1 686 (154) 196 (44)

*Maximum values of the load applying to the shaft extension.
t Do not apply the exceeding load because motor cannot be rotated.

4. 4.3 Mechanical Specifications

(M, F and S series)

Table 4.4 Mechanical Specifications in mm

Reference Diagram

Accuracy (T.LR)!
Porpandiouiar to shaft @ | 004
E(I)annc%%t?:?:T: tst:aﬂ 0.04
Shaft run out © (0%%2);

7l

tT.I.R. (Total Indicator Reading)

$Accuray for motor type

USAMED-44MA2.

4. 4.4 Direction of Rotation

AC SERVOMOTORS rotate counterclockwise (CCW
when viewed from the drive end when motor and

detector leads are connected as shown below.

Fig. 4.6 AC SERVOMOTOR

(1) Connector Specifications for Standard
SERVOMOTORS

(a) Motor receptacle

+ M,F Series

S Series
(Type USASEM-02A)

Phase U

Phase V

Phase W

oio|m| >

Frame ground

Color of Lead Applicable
Red Phase U
White Phase V
Blue Phase W
Green Frame ground

(Types USASEM-03A to 30A)

Phase U

Phase V

Phase W

O|O|m|>

Frame ground

(b) Detector receptacle

Channel A output

Channel U output

Channel A output

Channel U output

Channel B output

Channel V output

Channel B output

Channel V output

Channel Z output

Channel W output

Channel Z output

Channel W output

ov

+5vDC

|| om|lo|Z2|Z|rix

Cc|lI|o|mm|lolo|m|>

Frame ground




b . (2) Connector Specifications for SERVOMOTOR with 4. 4.5 Impact Resistance
Brake ‘

When mounted horizontally and exposed> to vertical

* M, F Series -shock impulses, the motor can withstand up to two
; (Types USAFED-05 to -44) " impacts with impact acceleration of 50G (Fig. 4.7).
|
| A Phase U E
- Brake terminal
B Phase V F tVERT'CAL
Cc Phase W G - H
D Ground — -  —
‘ - HORIZONTAL
1 - F Series . o .
(Types USAFED-02 and -03) Fig. 4.7 Impact Re5|§tance
SN A [Phase U :
Fo © o8 B |Phase V NOTE
E0  oC C |Phase W A precision detector is mounted on the opposite-
B D |Frame ground drive and of AC SERVOMOTOR. Care should be
; taken to protect the shaft from directly impacts
E |Brake term!nal that could damage the detector.
F | Brake terminal |
\
! + S Series 4.4.6 Vibration Resistance
| (Type USASEM-02A) ' .
: When mounted horizontally, the motor can withstand
Color of Lead | Applicable | Color of Lead | Applicable .vibration ( vertical, lateral, axial) of 2.5G (Fig.4.8).
Red Phase U Black .
- Brake
| White Phase V Black : xVERTICAL
‘ Blue Phase W Green Frame Ground LATERAL r AXIAL
' } N\ —
N\ —
(Types USASEM-03A, -05A) HORIZONTAL
3 A | Phase U Fig, '4.8 Vibration Resistance
Eo oA B | Phase V
Do oB . . |
2 C | Phase W 4.4.7 Vibration Class |
D ‘Brake terminal Vibration of the motor running at rated speed is
E 15 #m ~or below (Fig.4.9)
F | Frame ground
POSITION FOR
(Types USASEM-08A to 30A) : CHECKING V{B~RATION
>
3 A | Phase U
Do E oA B Phase V - —
co oB C | Phase W 1
| D _ - ,
e Brake terminal Fig. 4. 9 Vibration Checking
F | Frame ground
4.4 .8 Holding Brake
SERVOMOTORS with Holding Magnetic Brake" since
AC SERVOMOTORS ‘with brake is used ‘when the
‘operation is held. '

k _ Turn on/off according to Par. 6.12.2, "Use of

|
1
— 15 — | : l



5. CONFIGURATION

5.1 CONNECTION DIAGRAM

POWER SUPPLY
200 10 230v T 12%

50/60Hz

RSTL

1IMCCB " )-=>-23

PREVENT EXTERNAL NOISE WITH A NOISE FILTER.

NOISE FILTER

FEW. SIDE LS. 3Ry
a-g- SUPT—N-%'%T*'
Ry
= L= g

6Ry
a_0———(jr)——4[SERVO TROUBLE INDICATION] |
6 1MC L — MAGNETIC CONTACTOR

T
POWER

0——%&— FOR POWER ON/OFF

— I ——__ (See Tables 3.1 to 3.3)

1MC suP Be sure to fit a surge suppressing
device to both the magnetic

contactor and relay.

OFF

1MC | N SERVOPACK
1 v pen
iMC : TYPE CACR-PRII{IBC
1MC
SUPPLIED BY USER.
] Must be securely
| grouoded.
SIGNSIGNAL —CTH SIGN1
ip _ov
REFERENCE ov
PULSE SIGNAL :{1 G g\ths1
1Ry OV, SON
iﬁ“}’gy o e I LEAD LENGTH:;
pLy— NOT 20 METERS OR LESS
) L ie CONNECTING CABLE:
Use relays highly reliable in 3Ry — POT YASKAWA DRAWING
contact (Yaskawa Bestact o— Ip NO. DP8409123 OR
relays or equivalent, or arrange NO. DE8400093
n “";° °|°"‘a|°t 93’3"9' connec- | Be sure to perform terminal treatment
tion for low level). PAO of shielded cable.
PG-A PHASE PULSE
(DIVIDING OUTPUT) iP *gCO
PG-B PHASE PULSE Tp *;Sg
(DIVIDING OUTPUT) o
PCO
PG-C PHASE PULSE 1P %PCO
ov
ov |
p 4R COIN+ 44 -
e COIN— _
+24v H 1 sy OVER+ B9  [ITTIID
(SUPPLIED BY USER) | FieT OVER-— v
6Ry ALM+ S,
e ALM— 4
' GROUNDING ¢ig

Connect the output relay surge absorbing diode with the comect polarity.
(If connection is wrong, output transistor is damaged). ‘

Fig. 5.1 Example of Connection Diagram of SERVOPACK with a SERVOMOTOR and Peripherals
— 16 —
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5.2 INTERNAL BLOCK DIAGRAM
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5.3 EXTERNAL TERMINALS

Table 5.1 shows the specifications of external
terminals for SERVOPACK.

Table 5.1 External Terminals for SERVOPACK

‘5.4 CONNECTOR TERMINAL (1CN) FOR
170 SIGNAL

5. 4.1 Specifications of Applicable Receptacles

Table 5.2 Specifications of Applicable Receptacles for

SERVOPACK 1/0 Signal

Terminal —
Symbol Name Description Connector Type"" Applicab%gy;!:ceptacle
P d in
Main-circuit Three-phase 200 to 230 VAC 129, piue Manu- | Soldered | Caulking
®® O| Ac input 50/60 Hz. SERVOPACK | ¢ irer | Type Type Case
MR-50RMA Honda
Motor Connects terminal @ to motor Right angl Tsushin | MR-50Ft | MRP- &0t
CO® connection terminal A, ® to B and @ to C. (50|gp) angle Csolj"sl_;g’ 50 50F01 | MR-S0L
® O Control power | Single-phase 200 to 230 VAC t}g%' *Use connector type MR-50RMA made by Honda Tsushin Co.
input 50/60 Hz tAttached to SERVOPACK when shipping.
Connects to motor terminal D.
® Ground Must be securely grounded.
. Regenerative | External connection not normally
\B) resistor required.
5.4.2 Connector 1CN Layout and Connection
of SERVOPACK
The terminal layout of the SERVOPACK input/output
signal connectors (1CN) is shown in Table 5. 3.
The external connection and external signal proc-
essing are shown in Fig. 5.3 on page-18.
Table 5.3 Connector 1 CN Layout of SERVOPACK
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17.1 18
ov|ov|ov|ov|ov|ov| — [SON| OV |OL+|OL— |ALRES| INH | OV |TRO'M|VIGM| OV | FG
’ ov Ref. Torque 0V | Frame
0V for PG Output ov ov for Servoj OV Overload Alarm Pulse ov Ref. Spegd for | Ground
. for | for | = — ON | for Reset for . | Monitor X )
Signal s|puLs cL. Inout Output Inout Block A—\—EsMonltor Outout TRQ-M| (Inter
PUL INH nput | S-ON NPUL | 1nput LR Output| YUPUL) yTG-M | ruption)
19 20 21 22 23 24 25 26 27 28 29 30 31 32
PCO |*PCO[PULS1[SIGN1| CL {P-CON| OV | N-OT| OV |[PULS2|OVER+|OVER—|TGON+|TGON—
First | First Second
PG Qutput Ref. | Ref. | Clear |P Drive OV 1 Rus. ov Ref. Overflow T.GON
Signal Puse | Sign | Input | Input for | Inhb. | for Pulse Output Signal
(Phase C) Input | Input P-CON| Input | N-OT Input Output
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
PAO | ¥ PAO| PBO | *PBO| *PULS1 éALM+ ALM— | *SIGN1| P-OT | OV |SIGN 2|COIN+ | COIN—|S-RDY+|S-RDY—| MCB+ | MCB—| FG
PG Signal | PG signal | MM | servo | L | Fwd | Ov [S9°e"d positioning | - Servo MCCB Trip | Frame
river Driver Ref. . : Ground
Output Output n Alarm Inhb. | for ) Completion Ready Signal ]
put of Input of Sign (Inter
(Phase A) | (Phase B) |pisq| Output [ggyq| Input | P-OT Input Output Output Output | yotion)

-

8_

d




. A . e

S -’——WWW‘ R ,Q‘ ?&"’"‘ e é‘,,
POWER sUppuﬁrL o 4 b= o LY MOTOR| |
1 i b b / 0
20070 230V Lg% — ~ SERVOPACK fa el SM ) |
50/60Hz A ¢ TYPE CACR-PRI{[IBC3(i{ ] i ‘
b r fé
3t ( .
% -
T N . | OPTICAL
. : | SIGN1 . J22 . ENCODE
||SIGN SIGNAL L ov 14 H: FORWARD (STANDARD) -‘ R
(MAIN) T ruLs 1 L: REVERSE OPEN COLLECTOR +12V N P
REF, PULSE ' — -
. SIGNAL Pl ov - 100 kpps (Max) | .
{IMAIN) i (STANDARD) OPEN COLLECTOR +12V
| sieN2 L
. (SA(EJ";( ?IGNAL - | T FQRWARD (opEN COLLECTOR +12V)
: | PULS ' : .
g - —a . .
g%:NZLdLSE 100kpps(OPEN COLLECTOR)
{(AUX) . T 123 » »
» : —{ ERROR COUNTER CLEAR AT L
- CLEAR SIGNAL : m —e{ REF, PULSE INHIBIT OR INPUT /6)
. [1/0 SWITCHING : oV g SWITCHING AT L(AT L SIGN 2 AND Y3
SIGNAL 7 ’ PULS 2 INPUT ARE EFFECTIVE.)
1 O0V: “ALRES j12
- —- 4
ALARM RESET [° °TTPFT ov 4 SERVO ALARM RESET AT ON Y -
— S-ON i ‘
SERVOON [° Tl ov % SERVO ON AT ON
— ! PCON 4
P DRIVE ° BT oV 35 | ~] SPEED AMPL. CONTROL AT ON
| NOT __ }a6 ‘
R VERSE BT ov %37 | ~"| REVERSE RUNNING INHIBIT AT OFF
INHIBIT | ror )
. E‘amﬁgl) TP ov 5 | ~] FOWARD RUNNING INHIBIT AT OFF
NHBIT - B ; '
. PAO £33 — '
PHASE A . - *PAO 44 _)*{l- .
5 g ‘
7 g
‘ <7 A PBO g5 PG OUTPUT LINE DRIVER
PHASE B Pl +PBO__ 136 _/ﬁ_
. pcO__ 9 .
pHasec —<— [LIPY*PcO J20 51 N ,_
‘ 0\}”’ comn+ _ jaa% rE====r-y .
POSITION i | e — T 7 'w] AT POSITION oN |
%%%Pu- g A i | COMPLETION .
L | OVER+ 129  r====--- g : |
. v g T i<l AT ERROR COUNTER |
- OVERFLOW | | | OoverR— 130 W 1= oveRFLOW ON %
; 1 epnve Vie @ __-TT°°TC .
.. | SRDY+ 146 fpo====- 7 | AT SERVO READY §
i SERVO READY p X —_ 73 ! 'w{ (MAIN POWER ON, 5
SRDY a7 L pte J | NORMAL) ON %
| ALARM { AL g8 _ATNORMAL | ON_}I |30y pc,
] {ALM 3 AT ABNORMAL(13TYPE) | OFF [| | 100mA (Max)
MCB+ . f48 i .
MCCB TRIP v AT MAIN CIRCUIT .
:, MCB— 9 PROTECTER TRIP ON :
oL+ 10 . , L
- OVERLOAD 9 AT Servopack L
’: o- Zt - OVERLOAD OFF |
TG ON 4 TGON+ AT 1% OR MORE §
' | _TGON— OF MOTOR MAX. ON |
- TORQUE . ;
MONITOR | TROM TORQUE MONITOR ,
AETER T +3.0V/RATED TORQUE *10% . p : Twisted cable.
| VIGM SPEED MONITOR . - )
METER +4.0V/1000r/min +5% :FOR M,F SERIES § Note: The user must provide
& 12.0V/1000r/min +5%:FOR S SERIES the 24V power suonlv
S b dbididoe TR & 4 it | - .

" Fig. 5.3 1/0 of Signals and Connector 1CN



5.4.3 1/0 Signals of Connector 1CN

Table 5.4 Input Signals of Connector 1CN
Signal [Connector . e
Name | 1CN No. Function Description
Upon inputting this signal, base block of main circuit transistor is
S—ON [1CN—8 | Servo ON released, and motor is servo locked, SERVOPACK is made ready to
receive reference puise input.
Speed amplifier propor- Upon inputting this signal, control mode of speed amplifier is
P_CON |1CN—24| P MPpliler prop switched from Pl (proportional—integral) drive to P{proportional)
tional drive reference .
drive.
N—OT |1CN—26 Revelrsg running In the case of linear drive, etc., connect limit switch signal according to
prohibit . . . w " .
Forward rannin the run direction. These signals are “closed” during normal run. When
P—OT |1CN—41 war 9 limit switch is tripped. it becomes “open.”
prohibit
ALRES |1CN—12] Alarm reset Tﬁis s_ignal .resets the alarm status. Check the alarm contents before
this signa) is turned ON.
_ Reference sign input These signals are reference pulse inputs.
SIGN 1 |1CN—22 (main) The following input forms are available.
Reference pulse input * Sign +pulse train input.
PULS1 J1CN—21 {main) * CW/CCW pulse train input etc.
_ "'Reference sign input. These signals are auxiliary reference pulse inputs.
.SIGN 2 [1CN—43) (aux) The following input forms are available.
Reference pulse input * Sign + pulse train input.
PULS 2 |1CN=28; (5, * CW/CCW pulse train input etc.
CL 1CN—23| Clear This signal is error counter clear input.
— Reference pulse input This signal makes the auxiliary reference pulse input effective by’
INH 1CN—-33 o . ) ) A
switching blocking of the main reference pulse input signal.
Table 5.5 Output Signals of Connector 1CN
‘E?;Z' Cfgﬂeﬁg" Function Description
(_Z-dm 1CN—45(45)| Position completion Turrjs ON when number of lag pulses in error counter reaches the
setting value or less.
T T N |
OVER 1CN=29(30)| Overflow urns ON when lag pulges bgcome double the number of lag pulses
of the error counter setting bits.
Turns OFF when falut is detected.
ALM 1CN-38(39)| Servo alarm For details, refer to Table 6. 11, “Fault Detection Function.”
=g T N wh i
S_RDY |1cN—-46(47)| Servo ready urns O w ‘en main power supply ON, and these are no servo
alarm conditions. .
MCB 1CN—48(49)[ MCCB trip Turns ON when MCCB trips.
. Turns OFF when overload is detected.
oL 1EN-10(11)| Overload detection Refer to Fig. 6. 2 “Overload characteristics.”
Turns ON when motor speed exceeds the following speeds:
Motor run * M Series: 20r/min £10%
TGON 1CN-31(32) detection * F Series: 25¢/min £10%
* S Series: 40r/min £10%
PAO 1CN—-33
¥PAO |icN_3q | " C-Phase A
PBO 1CN—35 PG-phase B Pulse after frequency division is output line driver(TI MC 3487).
*PBO |1CN-—36 P To be received by line receiver (T 75175).
PCO 1CN-19
PG-ph C
*PCO_ |1CN-20 pnase
(£ 3.0V/rated torque) £ 10%,
TRQ—M [1CN-15 Torque monitor output voltage £ 9V max,
output current 1mA max
M. F Series (- 4.0v/1000r/min) £5%.
VTG—M |{1CN-16 Speed monitor S Series (£ 2.0v/1000r/min}£5%.
output current T mA max




5.5 CONNECTOR TERMINAL (2CN) FOR
OPTICAL ENCODER(PG) CONNECTION

5.5.1 Specifications of Applicable Receptacles and
Cables (Table 5. 6)

Table 5.6 Specifications of Applicable Receptacles and Cables

Coanesz?rinType* Applicable Receptacle Type Connection
SERVOPACK | Manufacturer | Soldered Type | Caulking Type Case' Cable*
MR-20RMA P .
' Honda Tsushin DP840912
right angle ol MR-20F | MRP-20F01 | MR-20Lt 052488093 or
20P h ’ '
*Made by Honda Tsushin Co,, Ltd. #The cables listed in Table 5.7 and available on request.
tAttached to each applicable receptacle (soldered and If required, purchase in units of standard length as
caulking types). ’ shown in Table 5.7. :
. tAttached to SERVOPACK when shipping.
Table 5.7 Details of Specifications of Applicable Cables NOTE
- - 1. When applicable cables listed in Table 5.7 are
Connection Soldered Type Caulking Type used, allowable wiring distance between SERVO-
Yaskawa PACK and motor is a maximum of 20 meters.

. DP 8409123 DE 8400093 . ) L . . .
Drawing No. ' 2. The cable applied for 50 m wiring distance is avail-
Manufacturer Fujikura Cable Co. able on order (Yaskawa drawing No. DP8409179).

If wiring distance is 20 m or more, contact your
Approx Double, KQVV-SW KQVV-SB Yaskawa representative.
Specifications AWG 22x 3C AWG 26 x 10 P
P AWG 26 x 6 P v
For Soldered Type |« For Caulking Type 5.5.2 SERVOPACK Connector (2CN) Terminal
; ° Layout and Connection .
‘e QA The terminal layout for the SERVOPACK connectors
’ (2CN) for connecting the optical encoder is shown
° ° in Table 5.8, and the connection method of 2CN
° ° ° and the optical encoder, in Figs. 5.4 and 5.5.
e Table 5.8 Connector 2 CN Layout
of SERVOPACK
A, {Red 1| Blue ' .
ln_ternal 3 1{Re: White- 1 2 3 4 5 6 7
Co(;nposmon Ao |Black 2 \\,«ver:‘;i?:. —
an
Lead Color 7 | Groan yetow 3| Greer PGOV | PGOV | PGOV | PG5V | PGSV | PG5V | DIR
B+ | Whieroiue 4 Qe 8 9 10 1 12 13
B Yellow- 5 Purple- .
2 | white/yellow White Twisted PU * PU PV * PV PW *PW
Bs svr:_?n/v . 6 "glue- | cavle
ite/green wisted rown T
5 . |oange- cable 7T Yeliow- 14 15 16 17 18 19 20
4 | White/orange Brown
B[ e 8| Green- PC *PC PA *PA | PB *xPB | FG
Be \(A;Irr?i{é/gvey 9 gfgv-vn
of B
Yaskawa Standard lengths: 5m, 10m, 20m
Standard Terminal ends are not provided (with
Specifications connectors).
| — 21 —



5.5.2 SERVOPACK Connector (2CN) Terminal Layout and Connection (Cont'd)

OPTICAL ENCODER /77N 02mm?2
(R BLUE |

WHITE/BLUE |

[
YELLOW |
WHITE/YELLOW :

GREEN
WHITE/GREEN

ORANGE
WHITE/QRANGE

OUTPUT
LINE DRIVER
*PU - MC 34871

LINE
[ RECEIVER
~. SN75115%

PURPLE
WHITE/PURPLE

1
I

T

|

1

T

I

T

GREY !
WHITE/GREY |
. !
1

I

1

I

|

{

|

I

!

|

i

I

T

{

l—j=O}= =Tl ol POV} D

RED
BLACK

GREEN/YELLOW

s~ 44|l A— A A~ 4 — -} -~

'1 . . Twisted shielded cable.

DP8409123 . :
- +Made by Texas Instruments Inc.

Note: Connector specifications of optical encoders are as follows.
Connector — Type MS3102A20-29P (Receptacle)
Accessory {not attached) — Type MS3108B20-29S (Angle piug)
Type MS3057-12A (Cable clamp)

Fig. 5.4 Soldered Type Connector 2CN Connection and 1CN Output Processing
(when using Connection Cable DP8401923)

OPTICAL ENCODER < 02mm2 'SERVOPACK -

\

~

e { e
& ]
L4l g, PHASEA
e
[
by 1 4 . PHASES
; [
P |
[ '
!
T P | :
1 OUTPUT
T, T LINE DRIVER LINE
ﬁr T MC 3487+ RECEIVER
1 SN75115t

%\ii

44 -4+ -4 4+ -4+ ——|—
- ol o O O
|-} — 4+ 4+ — }-

\-}

CABLE -e-l-a—}_ ™~ . Twisted shielded cable.

DEB400093

+‘Made By Texas Instruments Inc.

Note: Connector specifications of optical encoder are as follows.
Connector — Type MS3102A20-29P (Receptacle)
Accessory (not attached) — Type MS3108B20-29S (Angle plug)
Type MS3057-12A (Cable clamp)

Fig. 5.5 Caulking Type Connector 2CN Connection and 1CN Output Processing
(when using Connection Cable DE8400093)




6. OPERATION
6.1 POWER ON AND OFF

Arrange the sequence so that the power is si-
multaneously supplied to the main circuit (R.S.T)
and the control circuit (r,t), or supplied to the
control circuit first, then the main circuit (Figs.
6.1 and 6.2).

power oFFPOMER ON 6Ry  1mMC
1MCCB
N o 7
THREE-PHASE —0 o™ ol
200 TO 230 VAC—G_b—M 5 : N/
(50/60 Hz) — 35 oM

Fig. 6.1 Connection Example for
Simultaneous Control Power ON/OFF

poweR oFF PFOWER ON6Ry ¢ ’
! —: [ TSup

MceB
~~
THREE-PHASE —0 oM

1MC 1MC
zftjf‘
200 TO 230 VAC —6_o—M- ':—
(50/60 H2) —< SERVOPACK ‘i;

© 1SUP, 2SUP: Surge absorber CRS0500BA
: or equivalent {made by Okaya
Electric Industries Co., Ltd.)
1D: Flywheel diode (to prevent spike of 6Ry)

Fig. 6.2 Connection Example for
‘ Main-circuit Power ON/OFF

Arrange the sequence so that the power is
simultaneously cut (including momentary power
failure) (Fig. 6.1), or the power to the main
circuit is cut first, then the control circuit
(Fig. 6.2). The order is the reverse of the
power ON sequence. Precautions for connections
in Figs. 6.1 and 6.2 are as follows.

PRECAUTIONS FOR CONNECTIONS

* Make sequence to assure that the main-circuit power
will be cut OFF by servo alarm signal.

If the.control circuit is turned OFF, the LED
indicating the kind of servo alarm also goes
OFF. :

- When power is supplied to the power ON/OFF
sequence shown in Fig. 6.1, the normal signal
is set (6Ry is turned ON) in the control circuit
after a maximum delay of 1 second.

When the power is turned ON, a servo alarm
signal continues for approximately 1 second
(normally 200 to 300ms) to initialize the
SERVOPACK.

Hold the main-circuit. power ON signal for
approximately 1 second. However, this is un-
necessary in the sequence in Fig.6.2, because
the control power is always turned ON.

+ Since SERVOPACK is of a capacitor input type,
large recharging .current flows when the main
circuit power is turned ON.(recharging time:
0.5s). If the power is turned ON and OFF fre-
quently, the recharging-current limit resistor
may be degraded and a malfunction may occur.
Do not turn the power ON or OFF. frequently.

+ Before power ON or OFF, turn OFF the “Servo-ON”
switch to avoid transient troubles.

-@ 6.2 CONFIGURATION OF 170 CIRCUIT

6.2.1 Input Circuit
(1) Servo ON [S-ON]

This circuit is used to turn' ON the main power

drive circuit of the SERVOPACK. When the sig-
nal of the circuit is not input(Servo OFF),

the motor cannot be driven. If this signal is
applied during motor running, the motor will
coast to a stop.

NOTE
Before turning power ON or OFF, turn OFF

the "Servo-ON" switch to avoid troubles
resulting from transient current.

(2) Proportional drive reference circuit [P-CONI

‘This circuit switches the speed amplifier from

PI drive to P drive.
Normally, motor repeats vibration by one-

‘pulse response with Servo locked (motor stop)

status. However, this vibration can be de-
creased by P drive reference ON,

For attaching load at Servo locked, this

‘circuit cannot be used because Servo rigidity

decreases under P drive.




6.2.1 input Circuit (Cont'd)

(3) Forward and reverse running prohibit (P-OT, N-OT]

These circuits are used to stop the forward
"running of the motor (counterclockwise when
viewed from the drive end of the motor) and
reverse running. These circuits prohibit output
current to drive the motor. Therefore, the mo-
tor will be free running at prohibit input open.

NOTE

When the overtravel prevention circuit is
not used, connect 1CN- 2§ and @D and

1CN-GD and @D .

(4) Alarm reset [ALRES]

This signal resets the alarm status. While this
signal is turned ON, error counter also is
cleared.

~ After checking alarm contents, turn ON the
alarm reset signal by snapping action (10 us or

more, ON) under Servo OFF status.
- If this signal is turned ON at no alarm sta-

tus, clear operation' is executed for error
‘counter.
Fig. 6.3 shows input circuit (1) to (4)
above,
:+'12v ! +12V
i 2.2k
..I'l i
Y i - i
4 £ — 1
I\L__'_ ? %— z
ov ov

& SERVOPACK SIDE

Fig. 6.3 Input Circuit (1)

‘Drive by relay contact or transistor (collector
open or with +12V pull-up resistor). For relay
contact, use high reliable contact relay for low
level (12V, 5mA).

(5) Input Reference Pulse

There are two types of modes for reference pulse
input: .

* 'Main input (SIGN 1, PULS 1)

+. Auxiliary input(SIGN 2, PULS 2)

" cuit.

(a) Main input [PULS 1 (*PULS1), -
SIGN 1(*SIGN 1)]

(i) Reference pulse mode

The following input mode can be selected by
setting of SW 20-(D, (@ and @) . Refer to
Table 6.2. ’

* Sign + pulse train
* Two-phase pulse with 90° phase difference
* CW/CCW pulse train

(ii) Voltage
pulse

level and timing of reference

_The voltage levels of available reference pulses

are +12V and +5V levels. Set by switch SL20.

Table 6.1 Reference Pulse Voltage Level Setting
Voltage Level SL 20 Setting
1 2 3
+ .
12V o
1 2 3
+5V o

For details, refer to Table 6.4.

(iii) Input circuit

Fig. 6.4 shows the configuration of input cir-
For output type of drive side, open
collector, with pull-up resistor or line driver
are available. For driving the line driver,
connect the reversal output to *SIGN 1 and

*PULS 1, respectively. Set the voltage level to

- +5V,



Table 6. 2 Reference Pulse Moqe

Reference Pulse Input Forward Running Reverse Running Input SW20+

Mode Pin No. Reference of Motor Reference of Motor Muttiptier ¥ | (D

Mo
1w

1CN-@

Sign -+ Pulses 1CN-®

90; x 1 O

- P *
2-phase Pulses 1CN-® | l | | X 2

| H
. ] 90"
90° Phase Difference 1CN-@ “'T—_J_T‘"__l_J_l— . =t
(1,2 or 4 Times) J—_L_r_‘l_r _J_LI—L x 4 O

0|00

CW Pulses + 1CN-@ 1 i —_I'yyuvo
CCW Pulses 1CN-@ _]_LJ_U—[_ j L :

* The multiplier can be set for 90° phase difference, 2-phase pulse t Circles in SW20 show the positions for installing the setting plugs
input. on the pins.

t Defines the method of counting the input pulse waves in Servopack.
Table 6.3 shows the forward running reference for 90°* phase
difference 2-phase pulses when phase A = phase B = f(pps).

Table 6.3 Counting Method of Reference Pulse

- . Reference Pulse
Multiplier Content of Pulse Counting of SERVOPACK Frequency of SERVOPACK

Counts only the leading edge of phase-A pulse input

(1CN-@).
g - I' L f(pps)
| S [ S I S

[Nr/min*]

PHASE A(1-21)

x 1 PHASE B(1-22)_1_J

SERVOPACK
COUNTING PULSES I 1 1

Counts the leading and trailing edges of phase A pulse
input (1CN-@)).

PHASEA(1-21)J L_l U 1_.' L 2 % f
x f(pps)
x 2 PHASE B(1-22)m_1_ .
[2X Nr/min}
SERVOPACK ” Il n ﬂ n n ﬂ
COUNTING PULSES

Counts the leading and trailing edges of phase A pulse
input (1CN-@) and phase B pulse input (1CN-@).

% 4 PHASE ag-end [_J r L L 4 x f(pps)
PHASE B(1-22)" § J'—‘L [ I—l [4 X Nr/min]

SETNOPAYS e ULV UL
COUNTING PULSES

* Motor speed

— 25 —




6. 2.1 Input Circuit (Cont'd)

Table 6.4 Applicable Voltage Level and Timing

item Electrical Specifications Remarks
+12v H Level +108Vto +12V
Voltage Level Level L Level OVto +12V + 5V level or +12V level
. is set by internal switch
of Signal +5V H Level +42Vto+5V SW20.
Level L Level OVto + 08V
' |
SIGN _ |
[tz
PULSE )
Sign + Pulse Input o] ;'[\-/.\— SIGN :
(SIGN + PULSE Signal) = H— @ REFERENCE
* Max Reference Frequency: L _
100 kpps 9 REFERENCE | I@ REFERENCE L — © REFERENCE |
ty, t2< 0.1 us T 25us
13, t75 0.1
tz't;fosfzz -%xmogso%
t tz
PHASE A D q [ \erase A/ \
Reference 90° Phase Difference PHASE B_/j__/—\_"ggsg s/ \ Multiplier Mode is set by
Pulse 2-phase Pulse : . the internal switch SW20.
Signal (Phase A + Phase B) T + Max rerence frequency:
Mode * Max Reference Frequency: x1: 100kpps
100 kpps @ REFERENCE ' Ie REFERENCE x2: 50kpps
PHASE B: 90° " "PHASE B: 90° X4: 25kpps
AHEAD OF PHASE A BEHIND
t t25 0.1 us %x 100 = 50% PHASEA
t1
T T
ccw
tz2 T Tt
CCW Pulses + cw - w
CW Pulses i 1R _
* Max Reference Frequency:
100 kpps @ REFERENCE O REFERENCE
t, 122 0.1 us T2 5us
to>5us L% 100 5 50%
Note: Maximum reference frequency is 200 kpps.
+5v StL20
{ 123
10 Odeem +
+12v/+5v §--om T2y
‘ 1 .
oy |
g 92.&9
-
I ' |
- ;) . = D—j—\J >
v A R S T
Servopack SIDE
Fig. 6.4 Input Circuit (2)



(iV) Other functidns

The effective logic of referénce pulse mode is
H lavel in Table 6.2. The effective logic can
be changed to L level by SW40 -3 and @.

. Short pin OFF on SW 40 - and @:
Logic in Table 6.2 is effective.

+ Short pin ON on SW 40 -® and @:
Logic in Table 6.2 is reversed.

~

Where the effective logic of reference pulse
is reversed individually, set the setting pins
indivividually. The short pins correspond as
follows:

© SW40 -3 — 1 CN - €D input
* SW40-@—=—1 CN - @D input
(Example)

Reference pulse mode: Sign + pulses
SW40 -® : setting pin OFF

 SW40 - @ : setting pin ON

Motor is forward running when 1 CN - @2 input
is L.
(b) Auxiliary input [PULS 2, SIGN 2]

(i) Reference pulse mode

- The three modes can be selected by setting of

SW20 - @, ® and ®, as shown in Table 6.5.

Table 6.5 Reference Pulse Mode Setting

Reference Pulse Input SW20
Mode Multiplier @6 |6
Sign + Pulses — o]0
x1 O|10|0O
90° Phase Difference
2-phase X2 o]0
X 4 O O
CW/CCW Pulse Train — O

(ii) Voltage level and timing of reference pulse

The voltage level is +12V(fixed).
the same as Table 6.4.

The timing is

(iii) Input circuit

The configuration of input circuit is the same
as Fig. 6.3. However, input filter constant
differs from it. Driving by line driver cannot
be accomplished. Reverse function of effective
logic is not available.

(6) Clear Signal (CL)

Normally, set the clear signal to 'H.' If 'L ois
set, the contents of error counter become zero
and positioning loop will be ineffective.

(a) Voltage level
Voltage level +12V/+5V can be switched at SL10.

Table 6.6 Voltage Level Setﬁng

Voltage Level SL10.
L
+5V s o

(b) Logic reversion
Effectlve logic can be reversed when settmg
pin of SW40 - @is turned OFF,

. Setting pin of SW40 -(@
ON: Clear at L
OFF: Clear at H

(c) Derivative action

During clear signal turning ON, differential
action can be executed when setting pin of SW40
-@is turned ON. However, contents of error

‘counter are always zero.

+ Setting pin of SW40 - (%)

ON: Differential action
OFF: General action (always clear during clear

signal turning ON)

CL SIGNAL l
M|

ERROR COUNTER
CLEAR

Fig. 6.5 Defferential Action of Clear Signal

(d) Note for clear signal usage

* When the clear signal is turned on when ap-
plying the reference pulse, the contents of
error counter become zero. However, when
applying the feed foward compensation, speed
command voltage by feedfoward compensatlon
is output.

+ When the motor shaft is rotated at servo OFF,
lag pulses are given to the error conter by
feedback pulse. In this case, be sure to turn
ON the Servo ON signal after turning on the
clear signal.



6.2.1 Input Circuit (Cont'd)

« When the clear signal is used with the Servo
ON signal, connect as shown in Fig. 6.6.
For clear signal, set the voltage level to +12V,
and reverse the logic and clear by H.

In this way, error counter is utilized by
Servo ON or clear state at Servo OFF.

CN-23
SERVO ON

l—o'_o—

CN-8
CN-9

Fig. 6.6 Sequential Operation of
Servo ON and Clear Signals

. The voltage level settings of CL signal and
INH signal are in common. Therefore if CL
signal is set to +12V level, INH signal is also
at the +12V level and vice versa.

(7) Reference pulse input switching sugnal (INHI
Normally, set the reference pulse input to "L."
Main reference pulse input is closed and
auxiliary reference pulse input is effective by
L setting of INH signal.

(a) Voltage level

Refer to Table 6.6.

(b) Logic reversion

Effective logic can be reversed when setting
pin of SW40 - (D is turned ON.

+ Setting pin of SW40 -@

ON: Input switching at H
OFF: Input switching at L

'_®9 @, and® .

‘verter).

'6.2.2 Output Circuit

There are seven output circuits for each se-
quence: position completion, overflow, servo
alarm, servo ready, MCCB trip, overload detec-
tion, and motor run detection. These output
circuits are non-contact output. Voltage and
current specifications are as follows:

+ Applied voltage (Vmax)<30 VDC
. Operational current (Ip) = 100 mA

The construction of output circuit is shown
in Fig. 6.7. Output circuit needs a separate

power supply. It is recommended to use +24V
power.

Servopack
Ip PHOTO-COUPLER

——TRANSISTOR |

i >|:;-E=ﬂ

OUTPUT RELAY
——t Y YT\

24VELL | L,"‘_Iv Ma’)g
» :

FLY-WHEEL DIODE
(BE SURE TO CONNECT
CORRECT POLARITY)

Fig. 6.7 Output Circuit

(1) Position completion signal {COINI

position completion signal is turned ON when
contents of error counter are within internal
setting values. As internal setting values, *1
to+7 pulses or 163 pulses can be set. This
gignal is used to advance the sequence.

The position completion width is set at SW10
(See Table 6.7.) However,
this setting must correspond to the number of
error counter bits (bit numbers of D/A con-
(See Table 6.8.)

Table 6.7 Position Completion Width Setting

Position Completion Width Setting SW10
(Pulses) ® ® ® ®
+1 O |1 O
+2 O O
+ 3 @)
+4 o 10
+5 O
+ 6 O
+7
+ 63 O
Table 6.8
Bit Numbers of Position Completion Width
D/A Converter (Pulses)
9 + 2
10 +3
11 +4
12 +5




Bit numbers of D/A converter are set at SW10 "6 2.3 Optical Encoder (PG) Output Circuit

-@®and(@. (See Table 6.9) These bit numbers [PAO, * PAO, PBO, * PBO, PCO, % PCOl
are determined according to condition of ap- '

plied motor or machine or applied condition of Phases A, B and C (original point) signals for
.reference pulse. The smaller the setting bit the optical encoder, PG are output. The output
numbers, the higher the position loop gain be- signal specifications are as follows:

comes. :

. ) (1) Signal form
Table 6.9 * Setting of Bit Numbers of D/A Converter

. Two-phase pulse with 90° pulse difference

) SW10 (Phases A and B)
Bit Numbers of D/A Converter
O) ®@ . Original point pulse (Phase C)
190 O 8 (2) Output circuit and receiver circuit
1 o) Output circuit is line driver output. For con-
nection, see Fig. 6.8.
12

(2) Overflow detecting signal {OVERI

PHASE A PHASE A

LINE RECEIVER

This signal is turned ON when' lag pulses of e e N 15

error counter reach two times or more the set-

ting bit number of D/A converter. PHASE B
If overflow is detected, SERVOPACK becomes

Servo OFF mode abruptly and coasts to a stop.

PHASE 8

FILTER CONDENSER (C)
100 TO 1000 PF

PHASE C PHASE C

(3) Servo alarm [ALM]

This signal monitors alarm state of 13 types. If LINE DRIVER
X ; o MC3487

any trouble occurs, the power drive circuit in

the SERVOPACK goes OFF. For .details of alarm

contents, see Par. 6.3(2).

(4) Servo ready [S-RDY] —— - — :
' . . SERVOPACK RECEIVER CIRCUIT
After control power and main circuit power are (SUPPLIED BY CUSTOMER)
turned ON, this signal is turned ON with no '
alarm. E]: Twisted cable
(5) MCCB trip IMCB] - Fig. 6.8 Output Circuit and Receiver Circuit

This signal is turned on when the SERVOPACK -

Te_s s . trips.
bullt in circuit protector trips (3) Output phase

(6) Overload detection [OVER]
prHase FORWARD RUNNING PHASE REVERSE RUNNING

This signal is turned off when overload of A —1__’—'[__[—

SERVOPACK is detected For détails, see Par. PHASE —90° <90

6.3.(3). . 8 I L_J 1 PHQSEJ—L_I__]_]—
. ' ' . : ot
(7) Motor run detection [TGON] PHESE a L PHase I —

When motor speed average for 5ms exceeds fol-
lowing speed, after 1 or 2 ms, this signal is
turned on.

Note: Phase C (original point pulse) is synchronized with phase A.

Fig. 6.9 Output Phase
.+ M series motor: +20r/min +10% or more :

« F series motor: +25r/min #10% or more
+ S series motor: +40r/min *10% or more



6. 2. 3 Optical Encoder (PG) Output Circuit (ORIGINAL POINT) :
[PAO. % PAO, PBO, * PBO, PCO, * PCO] (Cont'd) PHASE C I

(4) Pulse resolution PHASE A FREQUENCY
, MLLULn T DIVIDING
The pulse frequency of the PG can be further PHASE B ~ RATIO: 1/1
divided into 1/N (N=1 to 60) or 2/N(N=2 to 64)

by using the divider in the SERVOPACK. The PHASE A I Ld LJ 1 Y PLSE ency

phase relation is the same as in (3), above. DIVIDING
Set the pulse frequency dividing ratio accord- ases o L LT LT Jratoiie

ing to Table 6.10.

PHASE A — I ~ PULSE
The dividing ratio must be able to divide PHASE B | — Sr\‘/ﬁgllrjéNCY
the pulses of the optical encoder. For example, | 1 [ L Jratios s

in an optical encoder of 5000 pulses/rev, 1/3, |
1/6, or 1/7 cannot be used. The dividing out- |
put is input to positioning control circuit as a Fig. 6.10 Output Waveform of Optical Encoder |
positioning feedback pulse. For details, see

Par. 6.4. Fig. 6.10 shows the optical encoder

output waveform under the dividing pulse fre-

quency. The C-phase (original point) pulse has

the same pulse width of dividing ratio 1/1 as

PG dividing.

Table 6.10 Setting of PG Pulse Frequency Dividing Ratio

SW2 Pulse Frequency Dividing Output
(pulses/rev) .

PG Pulse Fregquenc ’
112|3|4]|5|61|7 1|8 Dividing Rati§(1/N§l PG =6000| PG=5000{ PG=4000|PG=2500|PG=1500|PG=1000
O|O0|0|0|0O|0O]0 1/1 6000 5000 4000 2500 1500 1000

O|O0|C|0O{0|0 1/2 3000 2500 2000 1250 750 500
O O|0|0O|0O]|O 1/3 2000 — — — 500 —
Oolo0|0|0]|0O 1/4 1500 1250 1000 625 375 250

0|0 O|O0|0O|0O 1/5 1200 1000 800 500 300 200
O Ol0|0|0O 1/6 1000 — — — 250 —
o000 1/8 750 625 500 — — 125

[e]ke; O|0|0O 1/10 600 500 400 250 150 100

O O|0|0O 1/12 500 — — — 125 —_

O O|0]|0O 1/15 400 — — —_— 100 —
O|0|0O 1/16 375 — 250 — — —

O 0|0 1/20 300 250 200 125 75 50

O O|0O 1/24 250 — — — — —
O|0|0 0|0 1/25 240 200 160 100 60 40
O 0|0 1/30 200 — — — 50 —_
0O]0 O 1/40 150 125 100 — — 25

O O 1/48 125 — — — — _—

Cl|0|0O @] 1/50 120 100 80 50 30 20

O O 1/60 100 — — — 25 —
O(01010|0O 2/2 6000 5000 4000 2500 1500 1000

O 0|0|0|0O 2/3 . 4000 — — — 1000 —
Ol0|0|0 2/4 3000 2500 2000 1250 750 500
0t0 OO0 2/5 2400 2000 1600 1000 600 400
O O|0|0 2/6 2000 — — — 500 —
0010 2/8 1500 1250 1000 625 — 250

O|0 O|0 2/10 1200 1000 800 500 300 200

O o]ke; 2/12 1000 — — — 250 —

O (o] Ke; 2/15 800 — — — 200 —
00 2/16 750 —_ 500 — —_ 125

OO0 O 2/20 600 500 400 250 150 100

@) O 2/24 500 — — — 125 —

OO0 O 2/25 480 400 320 200 120 80
@] O 2/30 400 — — — 100 —
0|0 2/40 300 250 200 125 75 50

O 2/48 250 — — — —_ —_

0|00 2/50 . 240 200 160 100 60 40

O 2/60 200 —_ — — 50 —

T



* MONITOR

6. 2.4 Torque Reference Monitor and Speed Monitor
[TRO-M, VTG-MI

Motor output is used for monitoring torque
and speed at motor running. When an instrument
is connected to measure torque and speed,
make the connection as shown in Fig. 6.11,
using a DC ammeter of full scale +ImA (both
swing).

+ Torque monitor output (1CN-15):
43,0V £10%/rated torque

+ Speed monitor output (1CN-16):
M,F series— 4.0V +5%/1000r /min
S series — £2.0V £5%/1000r /min
* Instrument: Full scale +lmA (both swing)
ammeter. Use ammeter of DCF -6
or DCF ~12F or equivalent made
by Toyo Instrument Co., Ltd.

TORQUE
REFERENCE
MONITOR

SPEED

SERVOPACK ] |
SIDE

Notes:
1. Torque reference monitor increases output error
in range of motor rated speed or more.

2. 1R to 4R, 1VR, 2VR' are selected by full-scale
setting. (Select 1R=2R, 3R=4R. 1VR and 2VR is
" for fine adjustment.)

"Fig. 6.11  Connection with Monitor Output

6.3 PROTECTIVE CIRCUIT

SERVOPACK provides functions to protect the
body and motor from malfunctions.

(1) Dynamic brake function

SERVOPACK incorporates a.dynamic brake for
emergency stop. This brake operates when:

« Alarm (fault detection) occurs, or
+ Servo ON command is opened, or
+ Main power supply is tuned off.

Normally, this dynamic brake is not applied
while the motor stops, but can be made opera-
tional by switching built-in switch (SW 4-5)
from OFF to ON.

(2) Trouble detecting functions

Table 6.11 Trouble Detecting Functions

Trouble Detection

Overcurrent flow in the main circuit

Overcurrent (at 1.2 times min. inst max current.)

Circuit Protector

Trip Circuit protecter tripped

Regeneration
Trouble

Regenerative circuit not activated in
SERVOPACK.

Excessively high DC voltage in the

O_veryoltage main circuit (approx 420V.)

Excessively large speed reference

Overspeed input.

Low DC voltage in the main circuit

Voltage Drop after power ON. (150V or less.)

Overload condition of motor and

Overload SERVOPACK.
Heat Sink Overheat of heat sink
Overheat ( approx 85°C min.)

Element error on the printed circuit
A/D Error board of SERVOPACK.

Any one phase open in three-phase
Open Phase power supply.
Overrun Wrong wiring of motor circuit or PG
Prevention signal line.
CPU Error Any error of CPU
_ . Lag pulses of error counter reach
Over Flow two times or more the setting bit

number of D/A converter.




6.3 PROTECTIVE CIRCUIT(Cont'd)

(3) Overload (OL)detéction level

Fig. 6.12 shows the setting of overload detection
level at '100% rated motor current. :

1000

OPERATING
TIME (S)

MOTOR RATED CURRENT (%}

Fig. 6.12 Overload Characteristics

(4) Servo alarm output [ ALM+, ALM-]

If any trouble detection circuits in Table 6.11
activate, the power drive circuit in the SERVOPACK
goes off, 7-segment LEDs indicate the operation
condition and a servo alarm signal is output.

NOTE

-Regeneration trouble and overflow among
LED trouble indications are displayed in
common. But these troubles are
distinguished by other LED indications.
(See Par. 6.6.)

- If overflow is detected, SERVOPACK
abruptly becomes Servo OFF mode and the
motor coasts to a stop. Batched servo
alarm output and LED trouble indications
are executed after waiting approximately
0.5 second after alarm occurs. If main
circuit power is cut off within 0.5 second
after overflow occurs, servo alarm outputs.
and LED trouble indications are ineffective.

(5) Protective circuit operation

An alarm signal indicates some trouble. Check
the cause and correct the trouble, and restart
the operation. Before checking the cause, turn
OFF the power to the main circuit to avoid danger.
Apply the sequence so that the alarm signal turns
OFF only the main circuit (®, ), as
shown in Figs. 6.1 and 6.2. This allows rapid
reaction in the event of a malfunction.

If the power to the control circuit (O, @)
is simultaneously turned OFF, this also turns OFF
the LED in the SERVOPACK indicating the cause
of the alarm signal.

CAUTION

When an alarm signal cuts off only the main circuit,
set the speed reference to OFF before supplying power
to the main circuit to resume the operation.

(6) Resettin-g servo alarm
To reset the servo alarm, depress the RESET]
(blue pushbutton switch) alarm release [ ALRES]
signal of input signals on the printed circuit
board in the SERVOPACK. See Par. 6.2.1.(4).

1f [7or is on (e.g., SERVOPACK is over
loaded or the heat sink is overheated), the reset

alarm is not immediate and occurs a few minutes
later.

(7) LED trouble indications
Table 6.4 LED Trouble Indications (7-segment, Red)

. . Output
Indication . Detection Signals
M Base current not interrupted _
(normal operation).
= Base current is interrupted in .
Servopack power circuit.
Overcurrent
Circuit protecter tripped
Regeneration trouble overflow| when a pro-
Overvoltage Tﬁ‘gé%r\} g;;%&“
Overspeed functions,
ower drive
Voltage drop gircuit is Servo
3o alarm
Overload '?’?ﬁse g'lgg:‘ed. output
Heat sink overheat status is
released by
A/D error “RESET”
‘ Open phase operation.
Overrun prevention
] |cPuerror




6.4 CONFIGURATION OF POSITIONING

* N.P N
fPG(2) = —=5— x —2— <100 kHz
CONTROL LOOP (2) D: 60 =
Fig. 6.13 shows basic block diagram of posi-
tioning control loop. The reference pulse fre- Note:
quency is 100 kpps (max). Therefore, feedback -
pulse frequency of error counter input should 1/D : Ratio of frequency dividing (1)
be 100 kpps or below. _ . L L
Where encoder resolution is P (pulse/rev) M : Multiplier ofter frequency dividing (1)
and revolution range is N (r/min), set the fre- fPG(1): (M=1 ... fPG(l) < 100 kHz
quency dividing (1) and multiplier mode so _
that the following formula is formed. M=2 ... fPG(1) 50 kHz

<
M=4 ... fPG(1) < 25 kHz

AC Servo
PULSE FORM SETTING POWER AMPLIFIER ’ MOTOR

REFERENCE PULSE—4 swao |+

0100 = | {>

ESOLUTION OF FREQUENCY | FREQUENCY
EEDBACK PULSE DIVIDING(2) MULTIPLER DIVIDING(1)

[ M-P M-P ] . 1
OR 7,0, D, . b, Ofe

ﬁ : ﬂ P pulse/rev

FFSW1
TO FFSW6

p pulse/rev
)

PG OUTPUT PULSE:

Fig. 6.13 Basic Block Diagram of Positioning Control Loop

6.4.1 Frequency_ Dividing (1) Setting (1I/D,) 6.4.3 Frequency Dividing" (2) Setting (1/D,)

Frequency dividing (1) is set at SW2-Qto@>» (1) Where the frequency dividing ratio = 1:
referring to Ta_b_le 6.10. v If the frequency dividing (2) function is
t d, tur ff SW40 - installati
6.4.2 Multiplier Setting (M) o s:tst?né plur;)? (no installation
Multiplier mode can be set at 1, 2 or 4 multi-
plier. (See Table 6.13.,) According to multi-
plier modes, output frequency of frequency
dividing (1) should be the following values or
below.

(2) Where the frequency dividing setting is to
be made:

Frequency dividing ratio k (0o<k<1) is obtained
by the formula below, when the following data.

i £ th ificati :
Multiplier mode  Qutput frequency of frequency are given rom the specilications

ividi 1) [fPG(1 :
dividing (1) (W] * Load displacement per motor revolution=ALmm -

x1l ..., 100 kHz max. * Displacement per pulse (lowest setting unit)=
X2 s 50 kHz max. A¢ mm/pulse
x 4 ves 25 kHz max.

* Number of output pulses of PG per motor
revolution=n pulses
Table 6.13 Multiplier Mode Setting

’ o< k= 2L/AL o
Multiplier Mode SW30 . L
_ ® @ k i Multiplier (11, 2, 4-)
X1 O | O | O
X2 O | O
X4 O O




6. 4.3 Frequency Dividing (2) Setting (I/D,) (Cont'd)
NOTE

The positioning accuracy is
by the value of the frequency dividing
ratio k. Calculate it to at least 8 digits
after the decimal point. :

influenced

(a) Turn ON switch SW40 - ® (install the setting
plug).

Calculate setting data of frequency dividing
ratio.

(b)

The frequency dividing ratio data is set by rotary
switches FFSW 1 to 6.

. S(FFSw.n)

_ D, 273

Convert the value of [8388608 X k] into binary
form. '

[8388608xk]=1X(FFSW-1 Data)+16
X(FESW-2 Data)+16> (256)
X(FFSW-3 Data)+16°(4896)

X(FFSW-4 Data)+16* (65536)
X(FFSW-5 Data)+16° (1048576)
X(FFSW-6 Data)

k =

(c) Set each scale of FFSW-1 to 6 according to
each datum (0 to 15) shown in Tablc_e 6.14,

Table 6.14 Frequency Dividing Setting List

Data of FFSW-1 to 6 Scale of FFSW
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 A
11 B
12 C
13 D
14 E
15 F

(3) Setting example:

Where frequency dividing ratio

k = 0.95768726,
(a) % (FFSW.n)

= 8388608 x 0.95768726=8033663.011

Round out decimals larger than 0.5 or other-

(b)

-,

wise disregard them and convert the result
into hexadecimal form.

(c) 8033663 = (7A957F) HEX

&)

+163X9 ...... FFSW 4 CD

+164X A" FFSW-5

+165X7--.---FFSW-6 ™
by

FRSW-1

FFSW-2

FFSW-3

FFSW-4

>

FFSW-5

FFSW-6

Note: Operation of frequency dividing (2) is 100kHz
maximum. Where the frequency dividing (2} function

is used, set D1 as the formula below.

D2

P N
—XW <‘50kHZ

The multiplied data M (1.2 or 4) should be meet the

formula below.

M.P
D

pd

N
60

<100 kHz




6.5 RESOLUTION OF POSITIONING

FEEDBACK PULSE

Table 6.15 shows resolution of positioning

encoder for AC SERVOMOTOR and combined en-

coder at maximum speed. The standard encoder

is set to maximum speed..

If operating resolution is reduced, resolution
of positioning encoder can be increased according

to the set frequency dividing (See Par. 6.4.)

Table 6. 15 Resolution

of Positioning Encoder (Standard)

AC SERVOMOTOR Combined | ooor Oty Frequency Fb‘i‘iﬁd‘?ﬂgy Multi- ofﬂgg‘s’i‘t‘;gm .
Encoder lier

6000 100 200 | 1/8 | - 2

M 1000 2000 5000 83.3 166.7 1/5 | — 2 2000
4000 66.7 133.3 1/4 | — 2
6000 150 250 1/6 | — 2
F 1500 2500 5000 125 208.3 1/5 | — 2
4000 100 166.7 1/4 | — 2
2500 125 166.7 1/5 | — 2

S 3000 4000 1600 75 100 1/3 | - 2 1000
1000 50 66.7 1/2 | — 2

6.6 DISPLAY

There are the following LED indications other
than the 7-segment LED indications on the
panel,

[(P]: Control power (+5V) in SERVOPACK is
normal.

¢ Main circuit voltage (200VDC or more)
in Servopack is normal.

: PG-phase A, phase B [frequency
dividing (2) output] and phase C
(origin pulse)

: Setting bit numbers of D/A
converter (See Table 6.16.)

to[512] : Lag pulse of error counter
: (See Table 6.17.)

CLMP| *: D/A converter output is clamped
(saturation).

OVER| *: Overflow of error counter
COIN|: Positioning completion

*The relation of [CLMP] and OVERI

D/A
FORWARD
01 i €
RN REVERSE |
TN i
CLMP OVER
Fig. 6.14

+ |CLMP|lights when lag pulses
reach setting bit numbers of
D/A converter.

- [OVER]lights when lag pulses
reach two times the setting
bit numbers of D/A converter.
At this time, an alarm occurs
and the motor will coast to a
stop at Servo OFF mode.. The
error counter will be cleared.

— 35—



6.6 DISPLAY(Cont'd)

Table 6.16 Setting Bit Numbers of D/A Converter

Setting Bit Numbers LED Display
DA1 DA2
9
10 ®
11 [
12 o ®

Note: The mark ® shows that LED lights.

6.7 SETTING OF INTERNAL SWITCHES -

6.7.1 Switch Functions

Table 6.17 Lag Pulse Numbers of Error Counter

Setting Bit Numbers Lag Puise
of D/A Converter Numbers
9 D(e)/2

10 D(e)
1 2 X D(e)
12 4 XD(e)

Note: Calculate the lag pulse number using
table 6.17. Because the relationship of lag
pulse numbers(€&) and total values D at
error display LED lighting differ according
to setting bit numbers of D/A converter.

The switches below are on the control circuit

board.

3P switch: SL1, SL2, SL10 to SL40

(See Table 6.18.)

Setting pin: SW1 to SW4, SWI10 to SW40

(See Table 6.19.)

Rotary switch: FFSW1 to FFSWé6

(See par. 6.4.3.)

Table 6.18 3P Switch Functions List

3pP : :

Switch Function User Setting

SLA Va{lable range of positioning loop gain Not possible
adjustable volume.

SL2 - Not possible

SL10 Voltage level switching of INH and
CL inputs. +5V/ +12V switching possible -

- 123" .

Voltage level switching of PULS 1 and 5V 000 t2v

SL20 .
SIGN 1 inputs.

SL 30 Feedfoward circuit filter time constand Not possible

SL40 — Not possible .




Table 6.19 Setting Pin Functions List

f/V filter of
speed feedback

ON: 1.2ms OFF: O.1ms

SW30

automatic P/P! control

Setting of
multiplier mode

See Table 6.13.

sTo o= (=]~ [olola]e[s][=]=[[o]o[s[=[s[-] =

Se;it:g Function User Setting Se;t;ng Function User Setting
: in
1 . 1 |n: . ‘
| ' Selection of L B;t n;;:wbers setting See Table 6.9,
2 | AC SERVOMOTOR | See Table 6.20 2 [of D/A converter
T
3|"vP® 3
4 4 |Setting and positioning
—]completion lag pulse See Table 6.7.
5 SW10| 5 [width
6 | Selection of 6
— combined encoder | See Table 6.21
7 {(PG) 7 Gain compensation of ON: Not possible
D/A converter output OFF: Possible
8 Switching of speed am- ON: Not possible
plifier automatic P/PI control OFF: Possible
_1__ Input form setting
2 of reference pulse See Table 6.2
? Setting of » (main input)
I —{ PG frequency See Table 6.10
4 | dividing ratio For setting method, SW20 Input from setting
5 [F-re.qgencv ] see Par. 6.4 . of reference pulse See Table 6.5.
| ¥ ] ldividing (1} - .
6 {auxiliary input)
7 .
- Not possible
8 | Spare —
1
2 . - Not possible
3 | PI constant See Fig. 6.15 .
7 ) et f Normally, retain
4 se |r:jg ° i the position preset Parameter setting for
| " | speed amplitier at the factory. speed amlifier Not possible
5
6
7
8
1
2
3
4
5
6

function

Mode switch ON: Without OFF: With
INH input ON: H level effective
signal OFF: L level effective
, CU input ON: L level effective
Setting signal OFF: H level effective
effective
logic PULS 1 ON: L active
Setting of input signal OFF: H active
motor charac- ) SING 1 N: L active
teristics and Do not adjust. . input signal 8FF H ac!tive
SERVOPACK function SW40 : :
5 Clear form setting of ON :Differential action
error counter OFF: General active
6 BIAS compensation ON: Possible
function OFF: Not possible
7 7 - Not possible
8 | spare B 8 Frequenay dividing (2) ON: Possible

OFF: Not possible

SW100 is spare for setting pin storage.



6. 7.1 Switch Functions (Cont'd)

®
—o—}—— 6.6M

Table 6.20 Selection of AC SERVOMOTOR Type @ 1 0.0334F
® 1) (J2)
Type SW 1 v ....o/o——c/\ >—0’® o——— 0.033uF
©) @ ® ® ® L
; —{ —o" 00— 0.22uF
M Series O ) 100 200 2200 | (1)
F Series O 6 &———+— 0.01xF
S Series O O O L {1 00224F
Note: This setting may differ from other standard motors.
Table 6.21 Selection of Encoder (PG) Fig. 6.15 Speed Amplifier Pi Constant
W3- to ®
Encoder Resolution Swi s Dto ®
" pulses/rev ® ® @
6000 O O O
5000 O
4000 O O
2500 O O O
1500 O O O
1000 O O O O
6. 7.2 Internal Switch Arrangements
123 123
%v%v ™
sL10 sL20 PRg=er. ]EE'ESTNE l PG FREQUENCY SELECTION
I?fc‘ﬁx‘ SELECTIONo| * DIVIDING(1)
cN1 100l =S Cammemisaicon 2 RATIO §ELecTIoN

sL1
Seri E :12 SL40
Parlo)3 VR11 %
2P AN VR12

ZERO = INEXACT
[05]—, INTEGRAL E VRS
CUR INTEGRAL .
M []vais
PGSV ‘ggug%fm
MODE SWITCH
P{CN13 ci1Y] [0l
CHECK D VR10|® | ©@ 70 0]
TERMINALS SL30 5l0 0]
W | CN 14 ® |VRz . L
@ | VR e gg
9 O]
@]vrr ol o T™10
1] Bl ®|VvR1s o
o| o o ojg
ol 19 & |VR17 slo
o] |o| T™4 FFSW6
CN2 &
ol @ |VR14
8lo) lols
™1 ™2

PULSE INPUT [3fo] 1 O/A BIT NUMBERS
SW20" " "FORM

SW1o0
REFERNCE

eI J CONWDTH &

1
L.D/A GAIN E 2
COMPENSATION{S) 3
[OO]=p.| CONTROL

SPARE
(FOR SETTING PIN STORAGE)

FREQUENCY DIVIDING(2) SETTING

Fig. 6.16

internal Switch Arrangements SERVOPACK Type CACR-PR {31} BC3 {1’}




6.7.3 Switch Setting Procedure

"If setting alteration is required, reset using
procedures below.

"Select reference pulse input from,
.effective logic and voltage level.

Select effective logic of control signal
(CL. INH) and voltage level.

Determine of input reference pulse
frequency and operating speed range.
_Calculate output frequency of
encoder (PG).

Set frequency drividing(1) and (2),
and multiplier made.

‘Set bit numbers of D/A converter.

Set positioning completion lag pulse
width.

Select AC SERVOMOTOR type.

Set encoder(PG)type.

Completion of internal
switch settings.

SW20-MD to ®
SW40-® and ®
SL20

SW40-Mand @
SL10

SW2-0O to @
SW30-® to
FFSW1 to FFSW6
SW40-®

SW10-D and @

SW10-® to ®

SW1-Oto ®

SW1® to ®

'. Fig. 6.17 Procedure for Switch Settings

6.8 ADJUSTMENT

There are seven. potentiometers on the
SERVOPACK panel: IN-B, CFV, BIAS, LOOP,
ZERO, CUR and PG5V, Normally, where
adjustment is required depending on the use,
readjust the IN-B and LOOP. The adjustment
of CFV and BIAS is used to compensate for
high speed positioning. Table 6.22 shows
potentiometer adjustment. ’



6.8 ADJUSTMENT (Cont'd)

Table 6.22 Potentiometer Adjustment

Potentiometer

VR1(IN-B)

VR3(ZERO)

VR5 (CUR)

Functions

Position Loop Gain
Adjustment

Speed Amplifier Zero
Adjustment

Starting Current Adjustment

How to Adjust

To increase gain, turn

cwW.

Compensate the following
condition with zero
adjustment.

* Where the positioning
completion signal is
output unbalanced.

* Where the vibration of
one pluse response is
large at servo lock.

Turning CCW decreases the peak value of

starting current.

has been preset fully CW at the factory.

VTG QUTPUT
1 " SPEED
2
Characteristics 3 — INPUT
0 1 LARGE GAIN
2 OPTIMUM
3 SMALL GAIN Maximum output voltage of
speed amplifier varies.
Potentiometer VR6(LOOP) VR15(BIAS) VR16(CFV) VR21(PG5V)

Functions

Speed Loop Gain
Adjustment

Speed Reference Bias
Compensation

Speed Reference Feed
Forward Compensation

Voltage Adjustment of
PG + 5V Power

How to Adjust

To increase gain, turn.

CwW.

To increase bias
compensation voltage,
turn CW.

If compensation is
excessive, the motor will
hunt.

Adds feed forward
compensation to increase
the apparent Kp value

and to improve the response.

Turning {VR16] CW
increases the compensa-
tion.

Voltage adjustment for

PG power.

has been preset at
B.25V at the factory.

Characteristics

To prevent hunting, turn

CCw.

IN-B

BIAS VOLTAGE

If compensation is
excessive, the motor will
hunt.

Turning cw
increases the voltage .

If the influence of voltage
drop occurs due to long
wiring PG, increase the
voltage.

Do not set to 6V

or above.




6.9 CHECK TERMINAL

: IRCUIT BOA
The check terminal arrangement on the panel CIRCUIT BOARD

is shown in Fig. 6.18. The check teminal

functions are shown in Table 6.23. PULS jjo O COIN

Do not saturate the check terminal with SIGN o ©O|PA

irrelevant or extraneous substance. CFv [[O0 ©oiPB
CAJ ||lo ofPcC
B-AJ ||]o ©O|GND
IN-B o Of|PU
VTG [{o o©ofpv
™M ||0 olpw
iy o o]PG5V
v o o|GND

Fig. 6.18 Check Terminal Arrangement

Table 6.23 Check Terminal Functios

Symbol Functions

PULS Reference pulse
SIGN (main input) signal SIGN1 (or CCW pulse train, two-phase pulse)

PULS1 (or CW pulse train, two-phase pulse)

CFvV Reference pulse f/V converter output.
C-AJ Speed reference feed forward compensation voltage. Notes:
1. Optical encoder(PG) input signal
B-AJ Speed reference BIAS compensation voltage. * Waveform at motor forward running.
IN-B Speed reference(D/A converter output voltage): approx. = 6V /full bit. ax J; :I I. i ;L
PB* i ! ' H
. . * M, F series ¢ S series I R
VTG Speed feedback signal: + 4V/1000 /min %+ 2V/1000 r/min por _ [ 1y
T-M Torque reference monitor signal: + 3.0V/100% *Two-phase pulse with 90° phase
difference.
Motor current t One generation per motor turning.
I (Phase-U) Type 03 05 07 10 15 20 30 44 Synchronizing with PA.
W, Motor current| (/o1 | 04 | 024 | 020|016 | 008 004 2. Pole sensor input signal.
(Phase-V) « Waveform at motor forward running.
COIN Positioning completion signal; COIN at L. o !—m : : I_:_:_L
PA PhaseA pulse input. vl :f é f Cd i :
_ - I o
PB .Opucal. encoder (PG) Phase-B pulse input. T U A B
input signal.
ase-C pulse input. 3. The motor generating torque conversion
PC Phase-C pul A
by torque reference monitor signal is
PU Phase-U pulse input. large at high-speed range. Compute
Pol ; - the precise data by motor current
PV ole sensor Input Phase-V pulse input. measurement.
signal.
PW Phase-W pulse input. MOTOR CURRENT
[ e
PG5V Optical encoder{PG) power supply voltage: +5V. R
- MOTOR GENERATING TORQUE
GND Signal OV. = /'_:- % TORQUE CONSTANT




6. 10 PRECAUTIONS FOR APPLICATION
6.10.1 Minus Load

The motor is rotated by ihe load; it is impossible

to apply brake(regenerative brake) against this
rotation and achieve continuous running.

Driving a motor fo lower objects (with
no counterweight)

Since SERVOPACK has short time regenerative’
brake capability (corresponding to the motor stop-
ping time), for application to a minus load, contact
your YASKAWA representative.

6.10. 2 Load Inertia (J)

The allowable load inertia J converted to the
motor shaft must be within five times the inertia
of the.applicable AC SERVOMOTOR. If the allow-

Example:

able inertia is exceeded, an overvoltage alarm may .

be given during deceleration. If this occurs,
take the following actions:

+ Slow down the. deceleration curve.

- Decrease the maximum speed.
For details, contact your YASKAWA represen-
tative.

6.10. 3 High Voltage Line

If the supply voltage is 400/440 V, the voltage
must be dropped three-phase, 400/440V to 200 V
by using a power transformer. Table 6.26 shows
the transformer selection. Connection should be

made so that the power is supplied and cut through
the primary or secondary side of the transformer.

Single-phase 100V class power supp]y should not

be used.

6. 11 PRECAUTIONS OF OPERATION
6.11.1 Noise Control

SERVOPACK uses is a power transistor in the main
circuit. When these transistors are switched,
the effect of—or d—(sw1’cchmg noise) .may some-
times occur dependlng on the wiring or grounding
method.

The SERVOPACK incorporates CPU. This
requires wiring and provision to prevent noise
interference. To reduce switching noise as much
as possible, the recommended method of wiring
and grounding is shown in Fig. 6.19.

(1) Grounding method (Fig.6.19)
+ Motor frame grounding

When the motor is at the machmed side and
grounded through the frame, Cf —j— current
flows from the PWM power through the floating
capacity of the motor. To prevent this effect
of current, motor ground terminal @ (motor frame)
should be connected to terminal @ of SREVOPACK.
(Terminal & of SERVOPACK should be directly
grounded.)

SEQUENCE

CIRCUIT

« OPERATING RELAY

« USER SIGNAL
GENERATING

1LF AVR
P P | arouno

2mm2 OR MORE
3.5 mm

CASE

CASE
LEAD OF
: 3.5mm2 OR MORE
R T e  CASER e

CASE

:E’ . Twisted cable

Notes:

1. Use wires of 3.5mm?2 or more for grounding to the case (preferably flat-woven
copper wire).

2. Connect line filters observmg the precautions as shown in (2) “Noise filter installation”

Fig. 6.19 Grounding Method



' (2) Noise filter installation

When noise filters are installed to prevent noise
from the power line, the block type must be used.
The recommended noise filters are shown in
Table 6.25. The power supply to peripherals also
needs noise filters.

NOTE

If the noise filter connection is wrong, the effect de-
creases greatly. Observing the precautions, carefully
connect them as shown in Figs. 6. 20 to 6. 23.

_Table 6.25 Recommended Noise Filter

: SERVOPACK Apblicable Recommended Noise Filter
Type CACR- Noise Filter Type Specifications
PRO3BC . Three-phase
PRO5BC | ° ! LF-305 | 500 VAC class, 5 A
: I Three-phase
PRO7BC = LF-310 | 500 VAC class, 10 A
PR10BC CORRECT LF-315 | Three-phase
PR15BC 200 VAC class, 15 A
’ : Three-phase
PR20BC o | 1320 | 200 VAC class, 20 A
= Three-phase
PR30BC r LF-330 | 200 VAC class, 30 A
PRA4BC wronG | LF-340 | ;RN oA

Note: Noise filter made by Tokin Corp.

(a) Separate the inp‘ut and output leads. Do not
bundle or run them in the same duct.

7
SEPARATE CIRCUITS
GOOD

POOR

-Fig. 6.20

(b) Do not bundle the ground lead with the filter
output line or other signal lines or run them
in the same duct.’

b L
|

. -
THE GROUND LEAD

C:> CAN BE NEAR

THE INPUT LINE.

 GOOD
Fig. 6. 21

(c) Connect the ground lead singly to the box
or the ground panel.

e 1=
HOE7 | GG

- THICK
SHIELDED AND
GROUND SHORT
BOX  POOR BOX  GOOD-
*Equipment '
Fig. 6.22

(d) If the control panel contains the filter,
connect the filter ground and the equipment
ground to the base of the control unit.

CONTROL PANEL

FILTER[

I
|
™ ]

e

Fig. 6. 23

o

B
*Equipment

6.11.2 Power Line Protection

The SERVOPACK is operated through the commer-
cial power line (200V). To prevent power line

.accidents due to grounding error, contact error,

or to protect the system from a fire, circuit
breakers(MCCB) or fuses must be installed ac-
cording, to the number of SERVOPACKS used (Table
6.26). ' '

A quick-melting fuse cannot be used, because
the SERVOPACK uses a capacitor-input power

- supply and the charging current might inadver-

tently melt such a fuse.




6.11. 2 Power Line Protection (Cont'd)

Table 6.26 Power Supply Capacity and
MCCB or Fuse Capacity

SERVOPACK | Power Capacity* | Current Capacity per

Type CACR- per SERVOPACK MCCB or Fuse
PRO3BC 0.65 kVA 5A
PRO5BC 1.1 kVA 5A
PRO7BC 1.5 kKVA 8A
PR10BC 2.1 kVA 8A
PR15BC 3.1 kVA 10A
PR20BC 4.1 KVA 12A
PR30BC 6.0 kVA 18 A
PR44BC 8.0 kVA 24 A

*Values at rated load.
Note: For ground fault interruptor. specify the high-speed
type. The time delay type is not adopted.

6.12 APPLICATION

6.12.1 Connection for Reverse Motor Running

If the machine construction requires that the
normal forward reference is used for reverse

motor running and the normal reverse reference

6.12.2 Use of Servomotor with Holding
Magnetic Brake

When SERVOMOTOR with holding magnetic brake

is

OFF signals.

re

for forward running, short circuit across CN2-1

and CN2-7 of connector 2CN for the PG.
case, change of motor and PG connection is not
required. For forward reference, frequency
dividing output from SERVOPACK forwards

B-phase.

2ol

f. CN2-1 (OV OF PG)

SHORTED

2 b

[ CN2-7
b
[

Fig. 6.24

In this

used, use the following timing for ON and
The holding magnetic brake is
leased by current condition.

OoN
HOLDING MAGNETIC __OFF | BRAKE RELEASE OFF
BRAKE 10.1 s MIN*1

—

1
| REFERENCE PULSE INPUT

|
| i
| I
: 1
1
REFERENCE PULSE __;_'_ﬁ'—
]
|
1
|

APPLIED T :
]
| | oN |
[ | |
SERVO ON OFF =1 (| manl i3
'%3 | It
t ] { |
| 1 |
3 e N
MOTOR ROTATION .

*2

*1 Input speed reference 0.1s or more after the brake
release reference has been input.

*2 Apply brake after the motor has stopped completely.
(Do not use the brake to decelerate the motor.)

*3 “"t" shows a delay time greater than the operating
time(10ms) of one relay.

Note: Turn on SWu- ® (installation of setting plug).
Servo lock status after Servo OFF is held during
approximately 200 ms.

Fig. 6.25 Holding Magnetic Brake ON-OFF Timing




7. INSTALLATION AND WIRING

7.1 RECEIVING

This motor has been put through stringent tests
at the factory before shipment. After unpacking,
however, check for the following.

« Its nameplate ratings meet your requirements.
- It has sustained no damage while in transit.

- The output shaft can be hand-rotated freely.
However, the brake-mounted motor does not
rotate since it is shipped with the shaft locked.

- Fastening bolts and screws are not loose.

If any part of the motor is damaged or lost,
immediately contact your YASKAWA representative
giving full details and nameplate data.

7.2 INSTALLATION
7.2.1 SERVOMOTOR

AC SERVOMOTOR can be installed either hori-
zontally or vertically.
(1) Before mounting

Wipe anticorrosive paint on shaft extension and
flange surface with a cloth before connecting the.
motor to the driven machine. See Fig. 7.1.

ANTICORROSIVE
PAINT

Fig. 7.1 Anticorrosive Paint to be Removed

(2) Location

Use the motor under the following conditions.

+ Indoors

+ Free from corrosive and/or explosive gases or
liquids

+ Ambient temperature: -10 to + 40°C

+ Clean and dry

- Accessible for inspection maintenance and
cleaning

If the AC SERVOMOTOR is subject to exces-
sive water or oil droplets, protect the motor with
a cover. The motor can withstand a small amount
of splashed water or oil.

(3) Environmental conditions

0°to +40°C

-20°to +80°C
Humidity: 20% to 80% RH(non-condensing)

Ambient Temperature:

Storage Temperature:

(4) Load coupling

True alignment of motor and driven machine is
essential to prevent vibration, reduced bearing
and coupling life, or shaft and bearing failures.

Use flexible coupling with direct drive.
Alignment should be made in accordance with
Fig. 7.2.

® Measure the gap between a straightedge and coupling halves
at four equidistant points of the coupling. The each reading should
not exceed 0.03 mm.

@ Align the shafts.

(3 Measure the gap between the coupling faces at four equidistant
points around the coupling rim with a thickness gage. The maximum
variation between any two readings should not exceed 0.03 mm.

Fig. 7.2 Alignment of Coupling

(5) Allowable bearing load

Avoid both thrust and radial loads to the motor
shaft. 1f unavoidable, never exceed the values
in Tables 4.1 to 4.3.



7.2.2 SERVOPACK

( i) Installation

The SERVOPACK type CACR-PRI::BC is a rack-
mounted type as standard.

(2) Location
+ When installed in a panel:

Keep the ambient temperature around SERVOPACK
at 55°C or below.

+ When installed near a heat source:

Keep the ambient.temperature around SERVOPACK
below 55°C.

. If subjected to vibration:

Mount the unit on shock absorbing material.

« If corrosive gases are present:

Avoid locations where corrosive gases exist
since it may cause extensive damage over long

. use. Especially vulnerable are switching opera-
tions of contactors and relays.

. Unfavorable atmospheric conditions:

Select a location with minimum exposure to oil,
water, hot air, high humidity, excessive dust
or metallic particles.

(3) Mounting Direction

Mount the SERVOPACK unit vertically on the wall
with main terminals being at the bottom to take
"advantage of natural air convection.(See Fig.
.7.3(a).) Install it with setscrews tightened at
four mounting holes in the unit bace. To
change to base-mounted type, change the
support position as shown in Fig. 7.3(b).
Mounting screws of base support are attached
to the SERVOPACK.

WALL . - WALL

f f

UPPORT

Z

VENTILATION | VENTILATION

(a) Rack-mounted Type (b) Base-mounted Type

Fig. 7.3 Mounting of SERVOPACK

7.3 WIRING
7.3.1. Rated Current and_CabIe Size

_Tables 7.1and 7.2show external terminals, rated
.current, and cable sizes of the power unit and

SERVOPACK, respectively. Select the type and
size of cables to meet ambient conditions and
current capacity. The cable size is calculated

so that a bundle of three cables c¢an bear the
rated current at an ambient temperature of 40°C.
Table 7.3 lists the type of cables.

Rated Current

Table 7.1
External Iwe | Rated Current A (Effective Current)
Terminal PR PR [PR [PR [PR [PR [PR [PR
symbol "\ |03BC [05BC |078C |10BC {15BC |20BC [30BC |44BC
Main Circuit ) .
Power Input RST| 2 5 6 8 |10 |12 18- 24
On |Motor
Line | Connection UVW|30i38|58|76(11.7]18.8}26.0{33.0
Control
Power Input Lt 0.5
Control 1/0
Signal 1CN 100 mA DC max
off | Connector
Line |PG Signal 2CN | 100 mA DC max (500mA DC for power line only}
Connector
T
Ground = -

Table 7.2 Recommended Cable Size of SERVOPACK

T i 2
External e Cable Size mm
Terminal PR |PR |PR [PR [PR |PR PR [PR
symba "\ [03BC|05BC|07BC[10BC|15BC[20BC|30BC|44BC
Main Circuit (g g 1 HIV 3.5 | HIV | HIV
Power Input |~ ™ HIV 2.0 ormore | ' ore 55 |55
On | Motor or | or
. . LV W
Line | Connection U. V. Wi HIV 2.0 or more | HIV 35 ormore | ot
Control
Power Input not HIV 1.25 or more
Control I/O * Two-core twisted shiled cable
Signal 1CN |* Core must be 0.2 mm? or more
Off Connector * Tin-plated soft-copper twisted cable
Line |PG Signal * Finished cable dimension: 16 dia or less for 1CN,
Connector 2CN 11 dia or less for 2CN
Ground = HIV 2.0 or more '

'
a




A

v S 2@

Table 7.3 Cable

Type of Lead lowable Conducior
Vinyl Cable (PVC) —
600 V Vinylt Cable (IV) 60
Special Heat-Resistant Cable (HIV) 75

Notes:

1. For main circuits, use cables of 600 V or more.

2. Where cables are bundled or run through a duct (unplasticized
polyvinyl chloride conduit or metalic conduit), select the larger
cable size than listed considering the current drop rate of the cables.

3. Where the ambient (panel inside) temperature is high (40°C to
60°C). use heat-resistant cables.

7.3.2 Wiring Precautions

SERVOPACK is a device fdr speed control of 3000:

1, and signal level of several milli-volts or less.
The following precautions should be taken when
wiring.

(1) For signal lines and PG feedback lines, use
twisted cables or multi-core shielded twisted-pair

cables(Yaskawa Drawing No. DP8409123 or
DE8400093) .

Cable length is a maximum of 3 m for refer-
ence input lines and a maximum of 20 m for PG
feedback lines. Use the shortest possible length.

(2) For ground line, cable should be as heavy
as possible to provide Class 3 ground (ground
resistance 100 { or less). Make sure to ground at
one point. If the motor and machine are insulated,

‘ground the motor.

(3) To prevent malfunction due to noise, take
the following precautions:

- Place noise filters, SERVOPACK and I/O
reference as near as possible to each other.

- Make sure to mount a surge suppressing circuit
into the relay, electromagnetic contact, and
solenoid coils.

. Run the power line and signal line, keeping the
distance to 30 cm or more; do not run them in
the same duct or in a bundle.

- When the same poweris used for SERVOPACK,
as for an electric welder or electrical discharge
machine or when a high-frequency noise source
is present in the vicinity, use filters in the
power and input circuits.

(4) Remedy for Radio Frequency Interference
(R.F.I) ~

SERVOPACK is not provided with protection from
radio frequency interference. If the controller
is adversely affected by radio waves, connect
a noise filter to the power supply.

(5) The signal line uses cables whose cores are
extremely fine (0.2 to 0.3 mm- ). Avoid wusing
excessive force which may damage these cables.
7.3.3 Power Loss

The power loss of SERVOPACK is shown in
Table 7.4. .

Table 7.4 Power Loss at Rated Output

SERVOPACK| Output : Power Loss

Type Current | Main | Regenerative | Control Total

CACR- A Circuit| Resistance | Circuit W
W w w
PR0O3BC 3.0 20 10 90
PRO5BC 3.8 40 110
PRO7BC 5.8 60 140
PR10BC 7.6 70 20 6 150
0 N

PR15BC 11.7 80 160
PR20BC 18.8 100 40 200
PR30BC 26.0 160 80 ‘ 300
PR44BC 330 |.210 100 370

Note: The regenerative resistor causes power loss when the motor is
decelerated, but is negligible if the motor is not started and stopped
frequently.



8. DIMENSIONS in mm (inches)

‘8.1 SERVOMOTOR: M SERIES

(1) Standard MOTOR
Taper Shaft | OPTICAL ENCODER LR
: conneCTOR  \ [\[ T o
1 8
) LE silons 10.3 (0.406)
«l< ,—§§\‘ T 8! /' m10P1.25 3,
%22l g ] K|
ODrawing 1 ¢ v b b1 b=l @ o I N RS S .
B ;. e n!l L
S CTANEERL
eg 3
- Y
TAPER 1/10
Detail of Shaft Extension
|VStra1ght Shaft . MEAD
MOTOR LL L )
CONNECTOR_ [T LM O[3 Al c
OPTICAL ENCODER } KB2 L
CONNECTOR N KBT "
NEYS g0 T TS S
. b VP A
A ¥13 0.315)
€l =g ; 1 @ 4'1 =N w Q
. N ; &
Drawing 2 , i =9 o - &4 _— 2
- -4 J’ 7
3 =
t - ‘—
4412 * For USAMED-44MA2,
0.04 (0.0016).
1t Only for USAMED-09MA2. -
Detail of Shaft Extension
AC SERVOMOTOR | Dwg ' Flange Surface
L |[LL|{LM|LR|LT |KB1|KB2| IE [KL1|KL2|KL3(KL
Type No. 1|KB L1IKL2 4LA LB LC|[LE|LG[LH[LZ
USAMED-03MA1* 1 u%,ﬁzgsb (7?29?;) (15.5131) (41.%842) (39.7269) 8 5 110 8 - 9
168 | 15 14 —0.035 1 12 |1
USAMED-06MA1* | 1 (?2.1582) (ﬁggs) (%14‘2‘5) (2528w (1.811) (11.§zls) (5?733) _ (41.}0%) (3.96:21) (6214) 6.2 | 5709 | (4,331 _S o0138) (54:132) (0.236) | (0.472) | (6.496) [ (0.354)
USAMED-09MA2* | 2 |83 | 358 | 3% &3 |irzen '
USAMED-12MA2* | 2 | 3% |27 | &%) e | &35
USAMED-20MA2 | 2 [ 498 | 329 | 271 | 79 | %8 1 228 | 290, 137 | 110 | 202 | 175 | 200 | 114.3 8o 180 | 3. 230 |13.5
USAMED-BOMAZ 2 (149.9:;.9) (élzgs) (133)?5) (1%.]3‘32) ‘;'{772) 124 (5.394) | (4.331) | (7.953) | (6.89) | (7.874) (4_5 —&000984) (7.087) | (0.126) | (0.709) | (9.085) | (0.531)
(4.882)
USAMED-44MA2 | 2 [Z%)| 8% | &5 | aien e o a1 a% &8 [d%
AC SERVOMOTOR |Dwg| Shaft Extension Aragl;:x Motor Connectox" Types Optical Encoder Coanector Types
Type No. S T Q kg (Ib) Receptacle | L-type Plug | Straight Plug{ Cable Clamp | Receptacle | L-type Plug | Straight Plug| Cable Clamp
USAMED-03MA1*| 1 See Drawing 1 85 19 s s 8 S
N . ‘See Drawing 1. - —|MS 3102 A 18{MS 3108 B 18{MS 3106 B 18| MS 3057
USAMED-06MA1* | 1 . 13 e | oS oS oA
USAMED-00MA2* | 2 | gemd ) (29, 20 @
USAMED-12MA2* | 2 22 (48) MS 3102 A 22IMS 3108 B 22|Ms 3106 B 22| Ms 3067 MS 3102 A 20|MS 3108 B20|MS 3106 B 20] MS 3057
USAMED-20MA2 | 2 | g ametwm | o8y | 29 ®0 P s ms oA -9 P 98 -9S -12A
USAMED-30MA2 2 41 0
) @S | 110 | 66 (e |MS 3102 A32|MS 3108 B 32|MS 3106 B 32| MS 3057
USAMED-44MAZ z (16548 ey} | 4.331) -17P <178 -178 -16 A

*Not provided with an eyebolt.

Notes :

1. Optical encoder (6000 pulses/ rév) is used as a detector.
2. Vibration : 15um or below.
3.-Plug and clamp are not attached for receptacle connection.




(2) With Brake

. A
LL LR
Taper Shaft LT .
KB2 R
Y [__w?(:;_ = o a 120
i - LG, |, LE LE i BONS 10.3(0.406)
: . gl - ] »35;@ F:] 25 " & 5(0.197
Drawing 1 gy L= 0384 r/ Mg ws, -
b4 @ lﬁ, — B S
¥/ e
o g e
TAPER1/10
DETECTOR MOTOR 55000
SIDE (AOIT N HOLDING BRAKE) oz Detail of Shaft Extension
Straight Shaft . {1 [S%0e[A]
‘ o L LR
LT LM
KB2
KB3 Lc LR
KB1
T —{ Gl Le | |Olfcw, g, 8%
a I 0315
Drawing 2 *gld L -
—l = =74
; -
I *Only for USAMED-09MA20€E
{ 7] %0a)
DETECTOR MOTQR SIDE
SIDE (BUILT-IN HOLDING BRAKE) Detail of Shaft Extension
AC SERVOMOTOR | Dwg Flange Surface Shaft Extension
LR | LT |KB1|KB2|KB3| IE |KL1[KL2|KL3
Type USAMED- | No. | = | L1 | LM LA| LB |LCILE|LG[LH|[LZ| s [Q
03MA10E* 1| qoa (%?587) (E}?s) (%%733) o : 21 28
O06MA1OE* 1 |.362 [ 304 [ 260 58 116 [ 2791 158 | __ | 113 93 [ 147 | 145 | 110-ces 130 6 12 | 165| 9 (0827) (1102)
(14.252) | (11.969) | (10.236) | (2.283) | (1.732) | (4.567) |(10.980) | (6:220) (4.449) | 3.661) | (5.787) | (5.709) | (4.331 S onze ) | (5. 118) | (0.236) | ((0.472) | (6.496) | (0.354) %3
—a.on 40
09MA20E* 2 ({47.?925) ,(,%2?2) (gs.,g) (323;) (0.866 3 oooia) | (1.575)
12MA20E | 2 |20 |3 unsm 25 -
20MA20E 2 | 490 356 | 79 | 55 | 165 5 | 220 | 124 | 143 | 110 | 171 | 200 114.3 8z 180 3.2| 18 | 230|13.5| 37 76
19291  16181) ) (14.016)| (3. 110) [ (2.165) | (6496) [(14.764)} (8.661) | (4.882) | (5.630) | (4.331) | (6732) | (7.874) | { 4.5 3 omd) | (7-087) | (0.126) | (0.709) | {9.055) [ (0.531) (1.378 *3 =) | (2.992)
30MAZOE | 2 | @i |atom |atom (13
AC SERVOMOTOR | Dwg A]\gprox _rBrake Connector Types for Motor and Brake Optical Encoder Connector Types
ass e
Type USAMED- | No. | kg by | N-m(iin | Receptacle| L-type Plug | Straight Plug | Cable Clamp | Receptacle | L-type Plug | Straight Phug | Cable Clamp
03MAI0E* | 1 115 : , :
06MALOE* 1 15 5.88 MS 3102 A20|MS 3108 B20|MS 3106 B20| MS 3057
‘;“3’ 2.1) -15P -15S -15S -12A
09MA20E* | 2 ) MS 3102 A 20| MS 3108 B20 | MS 3106 B20| MS 3057
12MA20E 2 ) ‘ -29P -29S -29S -12A
20MAZOE 2 37 35.28 MS3102A24{MS 3108 B24|MS 3106 B24| MS 3057
&) (125 -10P -10S -10S -16 A
30MA20E 2 el
* Not provided with an eyebolt. 3. Plug and clamp are not attached for receptacle connection.
Notes : ’ 4. Power supply for brake is 90 VDC.
1. Optical encoder (6000 pulses/rev) is used as a detector. 5. For type USAMED-44MA20E, contact your YASKAWA representative.
2. Vibration: 15 um or below. ’
(3) Shaft Extension of Straight Shaft
with Keyway
BOth SERVOMOTORS without br.ake AC SERVOMOTOR TypeUSAMED- Shaft Extension
and with brake have the same dimen- - - LR |LE
. . Without Brake| With Brake S Q I|QK| T | U | W
sions except for shaft extension.
Shaft extensions are.shown below: 03MA2K 03MAZKE ss | 6 19 —:um w | 513 |5
. LR 06MA2K 06MAZKE | ;o | 0.2 (0.748 L) (1.575) | (0.984) oo em
LE 8(0315)‘ ogMAZK OQMAZKE (0-8%2:%&.,) (Org%) (E.ICEP (0. 236)
L QK WS 12MA2K 12MA2KE '
79 | 3.2 354" 76 60 5 10
H 20MAZK 20MAZKE G | @2 [ (1,378 2) | 29 | 2362 | ©.35) [ 019 { (0.390)
------ = 30MA2K 30MA2KE
I 44MAZK MMAZKE 141.;3?) (I.Gg :il;:o) (41.13?) (3?5?3) (oAlagzb
*Only for USAMED-03MA2! ! to-09MA2’} — 49 —
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8.2 SERVOMOTOR: F SERIES
(1) Standard

Taper Shaft

- e Al
Drawing 1 . L Types USAFED-02FA1, Types USAFED-05FAT1,
ggJSERCTOR LC LR and -03FA1 and-09FA1
LT LM 00 o
OPTICAL ENCODER KB2 Olfsse[A] LC (R R
CONNECTOR \ 7 73
s5n_ s _qusl . ome, . Q _od
LE g ' | 6.5(0.256) LE =425, 10.3 (0.406)
ol < " M6P1.0 %, L) M10P1.25 8
- ) : o . Al ) = 14 019D
X% x i‘ |! ] qg | nEI
: 11 { - NS %)
ey 9] D
~Ne o 9 ve
\ :g -
TAPER 1/10 TAPER 1/10
Detail of Shaft Extension
Straight Shaft
|- 0.04
Drawing 2 (L8850 A]
L
MOTOR LL LA
CONNECTOR_ [T LM
OPTICAL ENCODER } KB2
CONNECTOR _ \ [ { & KB1 LR
N LG—yi—LE AN
ol «f b=l ©0.315) |
I o
- ] - - = - 2
: *Only for USAFED-13FA2
t , .
Detail of Shaft Extension
AC SERVOMOTOR | Dwg Flange Surface
Type USAFED-| No. | “ | LL | LM | LR | LT | KBl KB2| IE |KL1|KL2|KL3|KL4 7= iB Cl LETLC TRz
190 | 153 | 113 89.5 | 132
02FAL 1 | Gam | @iwo | awm | 37 | 40 s |eim | | 76 | 89 | 126 | 139 | 100 80 Lm0 9 | 4 | 7 |120] 66
03FA1 1 g%(ls) (}g.z) (égsg) (1457) | (575) l(ggs)s (}Zg) (@992) | (3503) | ooy | 6472) | G930 | (3,150 _Sp0018) (3543) | (0157) | (0276) | (4724) | (0260)
05FA1* 1 | &% | 8% | anm g | dam
FAT [ 318 260 [21a | 58 | 46 Mgy T235] _ |112| 93 | 168 | 158 | 145 | 110 3 130| 6 [ 12 [165| 9
(1252) | (10.236) | (8425) | (2.283) | (1.811) { (7.126) | (9.137) (4.409) | (3661) | (6:614) (6.22) 5.709) (4 331 0 (5.118) | (0236) | (0472) { (6.49%) | (0354)
. 406 | 348 | 302 250 | 322 i ~Soorsa)
13FA2 2 (15.984) | (13.701) | (11.890) (9843) | (12677)
20FAZ* I | 232
OFA 5 Taos Tazo [ 27| 70 | 58 Fzse [ 290 137 1110 | 202 | 175 | 200 | 1143 8, | 180 | 32 | 18 | 230 | 135
(16.063) | (12.953) | (10669) | (3.11) (2283) | (9.016) | (11.417) 124 (53%4) 4331) | (7.953) (6.89) (7.874) ( 4 5 0 ) (7.087) (0.126) (0.709) (9.065) (0.531)
44FA2 2 | 493 | 414 | 356 wse) oo
(19.408) | (16.299) [ (14.016) (12.326) | (14.764)
AC SERVOMOTOR | Dwg | Shaft Extension Ahlzgls‘zx Motor Connector Types Optical Encoder Types
Type USAFED-( No. S Q [kg (Ib) Receptacle | L-type Plug|Straight Plug| Cable Clamp | Receptacle | L-type Plug|Straight Plug| Cable Clamp
02FA1 1 115 15 | % |MS3102A14SMS3108B 14 S|MS 3106 B14'S| MS 3067
03FAl 1 (0453) (@591) (g) -2-S -2S =28 6A
OSTAL . 21 % | 6 MS3102A18 | MS3108B18 | MS3106 B18 |  MS 3057
13
09FAI* 1 oz ) Q0P 10S 105 J0A | MS3102A20 | MS3108B20 | MS3106B20 |  MS 3067
13FA2* 2 lose 2l & -HP 298 298 -12A
20FA2* 2 2
30FAZ 2 35 @ 76 |25 | MS3102A22 [ MS3108B22 | MS3106 B 22 |  MS 3057
(1.378 *3=) | [ 6 -2 P 23 -2S -12A
44FA2 2 o

* Not provided with an eyebolt.

Notes :

1. Optical encoder (6000 pulses/rev} is used as a detector.

2. Vibration:

15 um or below.

3. Plug and clamp are not attached for receptacle connection.

50 —




(2) With Brake

Taper Shaft

Drawing 1

Straight Shaft |

Drawing 2

lﬂraight Shaft
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*Only for USAFED-13FA20E
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8.2 SERVOMOTOR: F SERIES (Cont'd)

*5.5Smm (0.217 in.) for USAFED-02FA2{’;

and 03FA2{}

8mm (0.315 in.) for USAFED-05FA2{} to 13FA2{

AC SERVOMOTOR [Dwg Flange Surface Shaft Extension
Type USAFED- | No. L |LL|LM|LR|LT|KB1|KB2|KB3| IE |KL1}KL2|KL3 LA LB LCTLELCTLH Lz 3 T q
02FA10E 1 (80102835 37 | 40 | 24 [dam| _ 76 | 89 | 154 [100| 80 Bm |90 | 4 | 7 [120] 66
03FA10E 1 (121%) ggg) (%% 1.457) u;ns) (0.945) %927%) (2992) | (3504) | 6063 | 3937 | (3.150 Joona) | 3543 | ©0157) | (0:276) | a.728) | (0.260) See D -
ee Drawing 1.
05FA10E* L ) e &3 &3 _ ,
OFAIOE" L] 362 | 304 [ 260 58 | 44 | 116 (57 158 N3 93 147 1145 110 e 130 6 | 12 [165] 9
(14.252) | (11.969) | (10.236)] (2.283) | (1.732) | (4.567) | (10984) | (6:220) (4.449) | (3.661) | (5.787) | (5.709) (4.331 Seos) 5.118) | (0.236) | (0.472) | (6.4%) | (0.354)
13FA20E* 2 (?7?3» (gsgfz) (:1;157(3)0 (36.5299) (0‘852 :?‘ﬂ;ﬂ) (lg%)
20FA2E | 2 |28 35| 3% ey
490 | 411 [356 | 79 | 55 | 165 220 | 124 | 143 | 110 | 171 | 200 | 114.3 % 180 | 3.2 | 18 | 230 (135 35 o0 76
30FA20E 2 (19.291)] (16181} | (14.016) | (3.110) | (2165) | (6.496) | (14.764) | (8.661) | (4.882) | (5.630) | (4.331) (6.732) | (7.874) ( 4.5 o ) (7.087) | (0.126) | (0.709) | {9.055) | (0.531) (1.378 +gmm¢) (2.992)
44FA20E 2 | 37| 3% | e i)
AC SERVOMOTOR | Dwg A]\EZ;:X %raki: Connector Types for Motor and Brake Optical Encoder Connector Types
rqu
Type USAFED- | No. kg (Ib) N'm(?b-in) Receptacle | L-type Plug | Straight Plug | Cable Clamp | Receptacle | L-type Plug | Straight Plug | Cable Clamp
02FAIE | ! | G0 | 098 [MS3102A14S|[MS3108B14S[MS3106B14S| MS 3057 '
03FA10E N N ®7) -6 P -6S -6S -6A
05FA10E* 1 | S
F . 15 5.88 MS 3102 A 20 MS 3108 B 20 | MS 3106 B 20 MS 3057 .
O09FAIOE ) s21) -15P 158 -15S -12A MS 3102 A 20| MS 3108 B 20{ MS 3106 B 20| MS 3057
13FA20E* 2 | & -29 P 298 -29 S -12A
oFae | 2| & | (o S s s s
2 MS 3102 A 24 { MS 3108 B 24 3106 B 24 MS 3057
37
30FA20E 2 | @ @125) -10P -10S 108 -16 A
44FA20E 2 | &
* Not provided with an eyebolt.
Notes :
1. Optical encoder (6000 pulses/rev) is used as a detector. 3. Plug and clamp are not attached for receptacle connection.
2. Vibration: 15 u#m or below. 4. Power supply for brake is 90 VDC.
(3) Sba}ff Extension of Straight Shaft AC SERVOMOTOR Type USAMED- e | e Shaft Extension
wi wa
th Keyway Without Brake | With Brake s Qe[ T[] U W
Both SERVOMOTORS with brake
. 02FA2K 02FA2KE o
and without brake have the same (3’5’7) (Q‘l‘m © 5;; o (39?4) (0155”
dimensions eéxcept for shaft ex- G3FAK O03FAZKE | ™ B : 5 3 s
tension. Shaft extensions are 05FA2K 05FA2KE 19 %o N B
shown below: 09FA2K 09FAZKE 58 6 1(0.748 Sawse) | 40 | 25
(2.283) (0.236) (1.575) (0.984)
LR ' 22 o .
LE . 13FA2K 13FAZKE (0.866__Sumsiz) (uge) (gx?a) (ofas)
Q 20FA2K . 20FA2KE .
+o01
i 79 | 32 35 @ 7% | 60 | 8 5 | 10
oK N> SOFAZK S0FAZKE e | o |(1.378 ™) | e | o | oms | o1 | 00
H T 44FA2K 44FA2KE




8.3 SERVOMOTOR: S SERIES

(1) Standard

connections are provided:

soldered type MS and solderless type JA.

53 —

(Note 1)
[1]8%s[A] - .
[Straight Shaft | T N
[ 1
> A H
3
. - N =
Types USASEM-02AE2(Note 1), z oAl
-03AE2, -05AE2 v
(=3
wn
- (S
Hi, A7
pu] Q
Y -
2 /
s )
14
Pz
Flange Surface & Shaft Extension Approx
AC Servomotor | | | 1) || M| LR |KB1|KLI g Mass
Type USASEM- LA LB LC|LE|LG|LH|LZ S kg (Ib)
02AE2 164.5| 134.5| 955 30 | 725 _ 80 50 _Soxs 65 3 6 90 S5 8 -dms 1.5
(6.476) | (5.295) | (3.760) | (1.181) | (2.854) (3.150) | (1.969 _Somo) | (2659) | (@.118) § (036) | (3543) | (0197) | (0.315 _Sren) (33)
03AE2 178.5| 148.51 109.5! 30 79 145 | 90 70 _aw 80 3 8 105 6 14 _oou 2.7
(7.027) | (5.846) | (4311} | (1181 | (311) | (5:708) | (3543) | (2.756 _$op) | (15) | 0118) | f0315) | 4130} | (023) | (0.5512 _ (5.96)
0SAE2 200.5| 170.5( 131.5} 30 101 | 145 | 90 70 -Saw 80 3 8 105 6 14 _2on 3.3
(7.893)] (6.712) | (5177} (1.181) | (3976) | 5.708) | (3543) | (2.756 _2..) 315) | (0.118) | (0.315) | (4.134) | (0.236) § {0.5512 _ ) (7.28)
Notes : .
1. Drawout construction of Type USASEM-02AE2 is waterproof gland
method. Therefore, connector part differs from figure above. For N
details, request another dimensions to YASKAWA representative. ’
2. Optical encoder (1500 pulses/rev) is used as a detector.
.3. Vibration: 15xm or below.
4. Plug and clamp are not attached for receptacle connection.
Taper Shaft
* Types USASEM-08AC1, -15AC1, -30AC1
(I [3%.[A]
L
T w] [olrEalA] Types USASEM-08AC1, Type USASEM-15AC1
a LM . Lc and -30AC1
KB2
KB1 LR LR
L6 LW o QA W a_ o
a LE LE118
8 il ] LE QK x P 020
N IZE 1 - R
al = t w eI
< gi ag‘_{- a I I 'OJS; /Pg
~ [o+] ALY > ik
3 . \l \SVA H _‘L\S;‘
fi @ = [
TAPER1/10
OPTICAL ENCODER Sea0n . 5
Detail of Shaft Extension
AC SERVOMOTOR | Flange Surface Shaft Extension
L |LL|LM|LT|LR |KB1|KL]|KL2
Type USASEM- LA LB LCILE|LG|LH|LZ|LW| Q |QK|QA| X | S|V [P U WIT
08AC1 25771199 |'M85| 505 | 58 | 115 [ 170 [ 150 | 130 oes 11201 3 | 10 1551 9 | 18 | 28 | 25 | 12 [10.3] 16 | 21 [M10| 4.3.%, 5 5
(0418) | (7855) | (5847) | (1.988) | (2.280) | (&.527) ) (6. 899) | (5.906) | (5 118) | (4.3308 2 we) | 07200 | 0. 1181 | 10,3941 | (6.1) | (0.350) | t0. 7090 | 110 | 0980 | 0,471 |t 4060 | (0.60) o2 | P1.25 | (0. 1693 —8 ) | 0. 0M) ©.19)
15AC1 [L7-5{259.5/203.5 56 | 58 |166.5( 177 (163 | 145| 1105ws 130 6 [ 12 [165] 9 | 18 | 28 | 25 | 12 |10.3 19 | 21 |MI0 5.8-%, 515
112.5) 1§10.217)| {8.013) | (2,206} | (2.289) | (6.555) | 6.969) | 6.413) | (2.71) | {4. 3308 b, o) | (5. 118) | (0. 236) | (0.472) | (6.496) | (0,354} | 10.709) | 1.102) | (0.98) | €0.472) | 0.406) | (0.748) ] 0.820) | P1.25 | (0. 2283w} | (0,19 | 10,197
30AC] |366296 12401 56 | 70 | 206 | 205 | 1651200 | 114.3 - |180| 6 | 18 [230[13.5] 20 | 36 | 32 [ 14 [12.5| 22 | 24 [M1z[ 665 | 6 | 6
(14,40 [0 650)] (3.45) | (22060 | (2,756} ] (8.11) | B.071) | (6.496) [ 2.870) | ( 4.5 —% s} { (7.09) | (0.236) | 10.708) [ 19.065) [ o.531) | 0. 788) | (117 | (1. 25% | (0. 5600 | (0.492) | (0.866) | (0.945) { P1.25 | (0. 2598 2 o) | (02260 | 0.238)
Notes :
1. Optical encoder (2500 pulses/rev) is used as a detector.
2. Vibration: 15 zm or below.
3. Hexagon socket head bolts should be used to mount the motor.
4. Plug and clamp are not attached for receptacle connection.
5. Dimensions of the keyway are based on JIS (Japanese Industrial Standard)
B1301 “Sunk keys and Their Corresponding keyways (close keys).”
AC SERVOMOTOR ’?Jl’pm" Motor Connector Types Optical Encoder Connector Types
SSs B
Type USASEM- kga(lb) Receptacle L-type Plug | Straight Plug | Cable Clamp Receptacle L-type Plug | Straight Plug | Cable Clamp
03AE2 27 '
(5.95) MS 3102 A 18| MS 3108 B 18| MS 3106 B 18 MS 3057-10 A
05AE2 (1;4213) -10 P -10 S -10 S
08AC1 5.8 MS 3102 A 20( MS 3108 B 20| MS 3106 B 201 MS 3057-12 A
ACH T MS 3102 A 20| MS 3108 B 20| MS 3106 B 20 s sosriza| 2T 298 23S
(2;:’ T 4P -4 S -48
30AC1 (52.9)
Note: When plugs or clamps are required, contact your YASKAWA representative. ~ The following



8.3 SERVOMOTOR: S SERIES (Contd)

(2) With Brake .
T w (1183
IStraight Shaftl ' ] T y——r—
. Types USASEM-0ZAE20B (Note 1), 3 o[ [
-03AE20B, -05AE20B Y i %g wasl | I-
E - .1: P23 | Z| et ’%:—g
E 8
= H Bl
©F 1°%
-] R
0PT|CAL§ 2

ENCODER  AGNETIC BRAKE(NON-EXCITATION i
OPERATION TYPE),
POWER SUPPLY 90VOC

ACSERVOMOTOR | | | M“S';e"c Brake S Ah:prox
nertia tatic Friction lorque ass
Type USASEM Type kg-m® X10™ (brin-s”)  N-m (b-in) | kg (Ib)
2 X 0.016 0.98 2.2
02AE20B <&927§) (}.?sg) (é.?s?) (71%53 MSB/ 90-10 (00144 X10"%) (8.680) @9)
X .98 3.5
03AE20B (5443:11) (E:}n}) (;.‘350?5) (3?13.)) MSB /90-10 (040014? xl \60-') 86930) @7
.016 . 4.1
05AE20B (lzaezg) (E?'g) (clx777§) (:lts%) MSB /90-20 (OD(l)MXIO") l(lZG% 9.0)
Notes:
1. Drawout construction of Type USASEM-02AE20B is waterproof 3. Vibration: 154m or below.
gland method. Therefore, connector part differs from figure above. 4. Plug and clamp are not attached
Taper Shaft For details, request another dimensions to YASKAWA representative. for receptacle connection.
2. Optical encoder (1500 pulses/rev) is used as a detector. 5. Power supply for brake is 90VDC.

. Types USASEM
-08ACIOB, -15AC10B, -30AC10B

Types USASEM-08AC10B, Type USASEM-15AC10B
L and -30AC10B
2
oz [~ T LR LR
2R ‘5—5&{“’ ] W, QoA LLVg Q QA
|-
}C]L.,g D | 12
004 r
3 . |Olfooel Al i ; . h x 0‘472)_ __Q_K_X
P
- W a
i 4 " i | "
..... @ ==y = S198
SE H: =f=$ 282
- A 2 Q@ 5] View a-a @ S
ENCSDE ' TAPER1/10 j '3 TAPER1/10
ENCODER. _
e ST L

Detail of Shaft Extension

AC SERVOMOTOR Flange Surface Shaft Extension
Type USASEM- | L | LL | LM | LR KBl KLl KL2 =2 LB IC|LE|LC|LH|LZ |[LW] Q [QK]QA[ X
08AC10B 305 | 247 | 146 | 58 | 115 | 170 | 150 | 130 110 -8 s 120 3 10 | 155 9 18 28 25 12 {10.3
(12.008) | (9.724) | (5.748) | (2. 283) | (4.527) | (6.693) | (5.906) | (5.118) | (4. 3308 3. 0013) (4.724) | (0.118) | (0.3%4) | (6.1) {(0.354) | (0.709) | (1.102) | (0.984) | (0.472) | (0. 406)
15AC10B 377.5(319.5/197.5| 58 |166.5] 177 | 163 | 145 110 -3.03s 130 6 12 | 165 9 18 28 25 12 [10.3
(14.862) | (12.578) | (7.776) | (2.283) | (6.555) | (6.969) | (6.413) | (5.71) (4. 3308 -4.0013) (5.118) | (0.236) | (0.472) | (6.496) | (0.354) | (0.709) | (1.102) [ (0.984) | (0.472) | (0.406)
30AC10B 432 | 362 [ 240 | 70 | 206 | 205 | 165 | 200 114. 3 .00 180 6 18 | 230 113.5} 20 36 32 14 112.5
(17.008) | (14.252)| (9.449) | (2.756) | (8.11) | (8.071) | (6.4%) | (7.874) | ( 4.5 -8 omise) (7.087) | (0.236) | (0-709) | (9.055) | (0.531) | (0.788) | (1.417) | (1.259) | (0.55) | (0. 492)
AC SERVOMOTOR Shaft Extension A[S[T;:x Magm;nc t?rake zp?cglf:itlo;s o
nertia tatic I riction 1orquei oltage
Type USASEM- S v P u wilT kg (Ib) Type kg m? X10™ (brin's*) N +m (Ib-in) VDC
’ M10 4.3.8, 0.54 2.94
08AC10B (o?g) (028%7) P1.25} (0.1693 -8 oo30) 404?97) (o.?en (157.5) SCFB /90-30 (0.4751X107) -(26) 90
M10 5.8 -8, A 0.67 5.88
15AC10B (o.l 7?5) (0.28127) P1.25( (0.2283 8 oos) (&?97) (o.?sm %2%3 SCFB/90-60 (0.5%49%107) (s2) 90
Mi2 6.6-%, . 0.67 R
30ACIOB (0.28%6) (0.29‘35) P1.25| (0.2598 —§ oa3) (o.?sa) (o.gaa) %5562? SCFB /90-120 (0.5949%10™) 1(1102)6 90
Notes: ’ ’ 3. Plug and clamp are not attached for receptacle connection.
1. Optical encoder (2500 pulses/rev) is used as a detector. 4. Dimensions of the keyway are based on JIS (Japanese Industrial Standard)
2. Vibration: 15 x#m or below. B1301 “Sunk keys and Their Corresponding keyways {Close keys).”
AC SERVOMOTOR Connector Types for Motor + Brake ~Detector Connector Types
Type USASEM- Receptacle L-type Plug | Cable Clamp Receptacle L-type Plug [ 'Cable Clamp
MS3102A18 MS 3108 B 18 MS 3057
03AE20B, 05AE20B 12P 12S 210A MS3102A20 | MS 3108B 20 MS 3057
08AC10B, 15AC10B, 30AC10B MS :_SIISI)ZPA 20 MS E’.};)SSB 20 M—81239\57 -29P -298 -12A




(3) Shaft Extension of Straight Shaft

SERVOMOTOR proper is the same dimensions as standard SERVOMOTOR in S series except for

dimension L. See Par. 8.3 (1).

‘ * With brake
| Type USASEM-08AC208
‘ (L1287
‘ (11.599)
400.575)
3ong)_
2 1,78
g 15
8|28
© =3
B

Details of shaft extension are shown below:

* With brake
Type USASEM-15AC208B
(L)365.5
14.390)
4601811)
60236, _
1210472, 34 | NON-ROTATION
(1.339)
1 ]
1 oial8-8
, 18
I 1212125
27 =
H_ 5§
e
Al
<

(4) Shaft Extension of Straight Shaft with Keyway

SERVOMOTOR proper is the same dimensions as stanard SERVOMOTOR in S series, but dimensions
L of type USASEM-08ACZK {{j or higher is the different dimensions.

shaft extension are shown below.

i
3001.181) 7
3f0.118) B
= o
=
20[F T _
0787 — H
S L
| g8
i RS
30118)
5 7[5l A
=
w0 50.197)

* Type USASEM-15AC2K*
Type USASEM-15AC2KB*

(L)305.5
(12028) _,
46(1.811) g
6(0.236) o3
120472]] ote| ¥
zl o
1,102 3\
N < o) g
i S o
%l% o
==
=N
33 [ [8%0a]A]
= 0138
=
g
@ J |_6(0.236)

* Without brake
t With brake

» Types USASEM-03AE2K, -05AE2K*
Types USASEM-03AE2KB, -05AE2KBt

* With brake

Type USASEM-30AC20B

» Type USASEM-08AC2K*

Type USASEM-08AC2KB*

L2455 -
(9.665) %
40(1.579)] =7
30118 B
e

325 | _

260} o - 2

a :{ q§=§

-]

— ga

=3

300.118) 75l A]

~
>
) 50197

» Type USASEM-30AC2K*
Type USASEM-30AC2KB*

(L1352 %
@
[
]
4
R‘I. om
ESENH
M3
<
s
-2
35 T eon] A
2 (0.138)
S
17} 6(0.236)

(L)418
(16457

6
(0.236)

See Par. 8.3 (1).

562.205)

Details of



8.3 SERVOMOTOR: S SERIES (Cont'd)

(5) Shaft Extension of Straight Shaft with Shaft (6) Shaft Extension of Straight Shaft
o with Keyway and Shaft Seal

Seal )
SERVOMOTOR proper is the same dimensions as SERVOMOTOR proper is the same dimensions as
standard SERVOMOTOR in S series. See Par. standard SERVOMOTOR in S series. See Par.
8.3 (1). Details of shaft extension are shown 8.3 (1). Details of shaft extension are shown
below: below:
- Without brake _ * Without brake
Types USASEM-03AE2S, -05AE2S Types USASEM-03AE2T, -05AE2T
306 181)
300181

_3/@118)] oL SEAL

1[043 | SB14287 (NOK) OIL SEAL

:il
zzgé

f 0ss1) SB14287(NOK)
JE|-LE T T (a8
—8E[sE LH
g 1 Bk
il 30118] o5
I 5 = !
Rl P part - 5
= 50190
(7) Shaft Extension of Taper Shaft with Shaft
~ ‘Seal _
SERVOMOTOR proper is the same dimensions as
standard SERVOMOTOR in S series. See Par.
8.3 (1). Details of shaft extension are shown
below: ’
* Without brake * Without brake » Without brake
Type USASEM-08AC1S Type USASEM-15AC1S " Type USASEM-30AC1S
28 18(0.709) 1302 [1200472)
180709 1.102) 112(0472) ' o 2000788) ¢ e 140551
300.118) _ 2 6(0236r-1r [ 1 10.3(0406) ©0.788)] 41 :
110433 1030406 120472 6(0.236)) k!
e syl B ‘ NON-ROTATION - ~:'$ [12.5(0.492)
sl . &l || -
=181.8.2 =18 ogeg 3|-3
ooy [P oG g =18 (= [25 s ®e
A :E;;‘E{é OlL SEAL | ‘*’gg?ﬁ eS| =
OIL SEAL ecy SB 25408(NOK) o= oIL SeAl NEERS
CB16307(NOK) 128 | "\ = - $B22388 [ =\
g . 3
“TAPER1/10 2R |, TapeRi/0 g,‘gl TAPER1/10
50197y —H—>50197) 5(0,197)_.__¥ 60236 = 80238
43(0.169) - 5.8(0.228) D
6.60260) -



8.4 SERVOPACK

' (1) Types CACR-PRO3BC to 15BC

[ S B et R v S ons R cnmttn N co—
o D C o 0 & —o

1CN , SES=S=S== .
CONNECTOR 50P* el ﬂ ===
C-—L_'l_j ® o o ) =
'150(5.905x . A0=TIGANRNANNNN _NN0ONN'© DN0ANARQ
25 100 \ 25| '
EXTERNAL 0% (3.937) ool g0236) | 65(2559). 300 (11.811)
TERMINAL 11P, :
CONNECTION [N \ ¥ =
SCREW M4 @Servopock CACR-PRITIBCT @ B
slo
. . s| O] S - =
o J Q3 g2
olBIAS| | O A
. o]LOOH ~— [ ~— XX »
58] 2|3 3l
N[~
ofpcsv] oy e N~
N
N

_fx /
aeN APPROX MASS: 7.0 kg(16 Ib)
CONNECTOR 20P*

(2) Types CACR-PR20BC to 44BC

1CN
CONNECTOR 50P*
250 (9.842) \
25 200(7.874). \ .25
«ww‘ \ %w) 6(0236)  65(2569) 300 (11.811)

235(9.252)
7 250(9.843)

Y e— i e R ce I e—" R ca— a—
Y e I cane—" I canmems B cam—  a— i —.
— Y — e— ] et N e J eun—" i c—
D C D o ) 0 ——
I e B c— Y e I en—" Y en— I o
DO o C— C— —
[ C O o C D C—o C—
O C O o C D 0 C— <3
Y — c— i en— cn— ] cnm— a—
[ C O C— O C DO C
o I e— Y c—" R co— oo R c— o—
> C O C Do 2 C— —
[ C OO C Do CC O C— C—
N e R e— Y ex— Y c— R avao— i aw—
O C ) 0 ) C——
D C O C o o o D 3
— Y — Y e— R c— N on— N —1
= N e Y c——" ) axnn—" R cn—" g c—
N e— N e Y eo— et R c— Y a—
[ OO C DO C— C—0 T—
[ OO CC oo C— ) —
e i e— c— N c—" i c— cu—"Y c—

[— R e—— R anttnt Y cwan I ea— —

[— N e B cn— Y — o— o—
O C O C D) — C— TC—
| e— e— Y c— cv— Y c— -

220(8.661)
227 (8.937)MAX!

EXTERNAL
' TERMINAL 12P CONNECTOR 20P*

CONNECTION ,
SONNECTIC APPROX MASS: 12.5 kg (28 Ib)

*Made by Honda Tsushin Co.
tincluding mounting flange thickness.




8.5 PERIPHERAL EQUIPMENT
Power Supply for Brake

According to the motor, select either M/F series
or S series.

(a) Power supply unit for M and F series

« Input 100 VAC, output 90 VDC (OPR109F)

+ Input 200 VAC, output 90 VDC (OPR109A)

L 74(2.913)
GW’ZSG) 27(1.063), 40(1.575)
!
s
(1 112 a8
2 ACT v a8
T K JE— - NI -
- T | o
frst H =]
< e | 5% o~
3 4|5 6 y, \_
t‘ﬂ
T
}
51(2.008) 6[(0.236)
54(2.126) 20
64(2.520) 0.787)
Circuit Diagram
* Type OPR109F
SWITCH

EF
INPUT

-

100VAC |
4 L BRAKE
RECTIFIER
A
_
PROTECTIVE
ELEMENT
« Type OPR109A
SWITCH
e
60015
W S
INPUT e
200/220VAC, ‘7 I[RECTIFIEl}

1 - - -
v

PROTECTIVE

ELEMENT

Notes :

1. Do not short between output terminals 3 and 4.

2. Switch (between terminals 5 and 6) conditions are as follows:
* Contact capacity — five to ten times as large as rated current.
*» Contact for direct current.

3. Use the fuse on input or output side to protect the power unit.

(b) Power supply unit for S series
* Input 100 VAC, 90 VDC (DP8401002-2)
+ Input 200 VAC, 90 VDC (DP8401002-1)

5001.969)
3011.181}
r = ’
— ¢ & E
—— N
2-310.118)DIA
MTG HOLES
2-5,50.2171D1A FACING
410.157) DEEP
f_'_'_“-_‘“_vﬁ ——
[ - -
it NamepLATE | S
—— i 1 — 00 “Is

. :
2510084 _|
LEAD

Note: Although opening and closing the brake power supply
circuit is possible from either the AC side or DC side, it is usually
safer to open and close from the AC side.

Since the brake coil may be damaged due to surge voitage
when opened or closed from AC side, always insert a surge
suppressor near the brake coil.

Circuit Diagram

| DC SIDE

SURGE
SUPPRESOR




9. TEST RUN

Before test run, check the following. Correct
any deficiency.

9.1 CHECK ITEMS BEFORE TEST RUN
9.1.1 SERVOMOTOR

Before test run, check the following. If the test

run is performed after long storage, see Par. 11,

"INSPECTION AND MAINTENANCE".

. Connection to machines or devices, wiring, fuse
connection, and grounding are correct.

- Bolts and nuts are tightened.

- For motors with shaft seals, the seals are not
damaged and motor is properly lubricated.

9.1.2 SERVOPACK

. Setting switches are correctly set to satisfy the
- specifications for the applicable SERVOMOTOR
and optical encoder.

+ Connection and wiring leads are firmly connect-
ed to terminals or inserted into the connectors.

- The power supply is turned OFF if servo alarm
outputs.

. Voltage supplied to SERVOPACK is 200 to 230V {%s.
If a voltage line other than 200V is used, the
voltage should be dropped to 200V through a
power transformer.

+ The speed reference should be 0V (speed ref-
erence circuit is short-circuited.)

9.2 TEST RUN PROCEDURES
9.2.1 Preparation for Operation

During test run, loads should not be applied to
the SERVOMOTOR. If it is necessary to start
with the driven machine connected to the motor,
confirm that the driven system is ready for
emergency stop at any time.

(1) Power ON

- After checking items in Par. 9.1, turn ON the
power supply. When the power ON sequence is
correct, according to Par. 6.1, the power is
turned ON by depressing the POWER pushbutton
for approximately 1 second.

- When the power is correctly supplied, the

following green [LED|s light: [P] and [MP] .

- When a Servo ON signal is input (contact is ON),
the power circuit in the SERVOPACK operates
and the motor is ready to run.

9.2.2 Operation

The operation is possible only while Servo ON
signal is on.

+ Increase the speed reference voltage gradually
from 0 V, then the motor will rotate at a
speed proportional to the reference voltage.

+ When the reference voltage is positive, the
motor rotates forward (counterclockwise viewed
from drive end —output shaft) (Fig. 9.1).

Fig. 9.1 Motor Forward Running

9.2.3 Inspection during Test Run

The following items should be checked for during
the test run.
* Unusual vibration

* Abnormal noise

+ Excessive temperature rise

If any abnormality is found, take corrective
actions according to Par,12. At a test operation,
the load and machine may not fit well at first and
result in overload.



10. ADJUSTMENT
10.1 SETTINGS AT THE TIME OF DELIVERY

Table 10.1 Standard Setting Specifications

Item Standard Specifications
Input Form Sign + pulse train
Reference Pulse
Voltage Level + 12V
Effective Logic ‘ Active at L level
CcL
Control Voltage Level 4+ 12v
Signal Effective Logic Active at L level
NH :
Voltage Level + 12V
Frequency Dividing (1)* 1/2 to 1/6
Frequency —
Dividing Frequency Dividing (2) 111
Multiplier Mode -7 X2
D/A Converter Bit Number* 11 and 12 bits
Positioning Completion (COIN) + 7 pulses

*These data differs from motor series.

Note: Operating speed range is made frequency dividing setting for maximum speed.
If the resolution for positioning encoder is required to heighten, change the setting of
frequency dividing (1). (2) and multiplier mode.

Table 10.2 3P Switch Setting

Switch Standard Setting
SL 1 3
s 2 i3
SL10 .
SL20 .
SL30 | 3
SL40* o3

*No setting pin




10.1.1 List of Switch Setting
The SERVOPACK has been factory-adjusted as follows:

t For other functions, see Table 6.19.

2.3 isA,BorD.

(1) M Series
Table 10.3 Standard Adjustment and Setting Specifica{ions
Applicable SERVOMOTOR SERVOPACK Adjustment
SERVOPACK i i
Type ~ Optical Rated Current Max Output Speed Resol.u.tlop
Type CACR- USAMED- Encoder A Current Settin for Positioning
pulses/rev A 9 Encoder
PRO3 03MA1 _ 30 7.3
PRO7 0B6MA1 5.8 13.9
PR10 09MA2 7.6 16.6
PR15 BC3AM 12MA2 6000 1.7 280
PR20 20MA2 - 18.8 420
PR30 30MA2 26.0 56.5
PR44 44 MA2 330 70.0
PRO3 03mMB1 - 30 7.3
PRO7 o6MB1 58 13.9 )

. PRI10O 09MB2 7.6 16.6 g?%% ’7/ mn 2000
PR15 BC3BM 12MB2 5000 1.7 280 efere'ncepp sos/r
PR20 20MB2 18.8 420 f pulses/rev
PR30 30MB2 26.0 56.5 pulses
PR44 44MB2 33.0 70.0
PRO3 03MD2 3.0 7.3
PRO7 06MD2 5.8 139
PR10 09MD2 7.6 16.6
PR15 BC3DM 12MD2 4000 11.7 28.0
PR20 20mD2 188 420
PR30 30MD2 26.0 56.5
PR44 44MD2 330 70.0

Table 10.4 Standard Facton/—adjusted Switch Positions
: SWi1 Sw2 Sw3 Sw4
SERVOPACK Type | _ Optical —
CACR- Encoder(PG) Motor Type, Frequency ~ Speed Loop Motor Characteristics,
~ pulses/rev | combined PG Setting| Dividing(I) Setting Condition Setting | Servopack Function Setting -
PRO3BC3AM
to 6000
-PR44BC3AM
PR0O3BC38M 8
to 5000 O
PR44BC38M o
PRO3BC3DM
to ‘ 4000
PR44BC3DM
: SW10 SW20 SW30 SW40
SERVOPACK Type | _ Optical , Rt ‘
CACR- Encoder(PG) [ Number of D/A Bit, Reference Pulse Multiplier. Effective Logic Setting
pulses/rev COIN Setting? Input From Setting Mode Setting? _ of Control Signal !
PRO3BC3{IM 6000 12345678
to 5000 ooo;“_@o
PR44BC3{°M 4000 [ 0[C|CIRIRIO
* Spare plug Notes: 1.SW100is spare for setting pin storage.



10. 1.1 List of Switch Setting (Cont'd)

(2) F series

Table 10.5 Standard Adjustment and Setting Specifications

Applicable SERVOMOTOR SERVOPACK Adjustment
SERVOPACK Tvpe Optical Rated Max Qutput Speed Resolution
Type CACR- USKEED Encoder Current Current S(Ettin for Positioning
pulses/rev A A 9 Encoder
PRO3 02FA1, O3FA1 3.0 8.5
PROS O5FA1 38 110
PR10 09FA1 6.2 170
PR15 BC3AF 13FA1 6000 9.7 276
PR20 20FA1 15.0 420
PR30 30FA2 20.0 66.5
PR44 44FA2 30.0 77.0
PRO3 02FB1, O3FB1 3.0 8.5
PRO5 05FB1 3.8 11.0 )
PR10 09FB1 6.2 17.0 25203 5/;“'“ 2000
PR16 BC3BF 13FB2 5000 9.7 276 at ©3.5 kpps
PR20 2OFB2 15.0 220 reference pulses/rev !
PR30 30FB2 200 56.5 pulses
PR44 44FB2 30.0 77.0
PRO3 02FD1, O3FDA 3.0 85
PROS 05FD1 38 11.0
PR10 09FD1 6.2 17.0
PR15 BC3DF 13FD2 4000 9.7 276
PR20 20FD2 15.0 420
PR30 30FD2 20.0 56.5
PR44 44FD2 30.0 77.0
Table 10.6 Standard Factory-adjusted Switch Positions
: SW1 Sw2 SW3 Sw4
SERVOPACK Type | . Optical -
CACR- Encoder(PG) Motor Type, Frequency Speed Loop Motor Characteristics,
pulses/rev | Combined PG Setting| Dividing(!) Setting Condition Setting | Servopack Function Setting
PRO3BC3AF 12345678 12345678 12345678
to 6000 PR 1 [ AERERERR
PR44BC3AF o 6 olojojo
PRO3BC3BF 12345678 12345678
to 5000 ololoiglololole olojojgiojololo
PR44BC3BF cleleicielee o) CIO[012IC|O1O10
PRO3BC3DF 12345678 12345678*
to 4000 oolollglclog | 1lojcleleiee
PR44BC3DF OGCRgC0 410[0RII0I010
: SW10 SW 20 SW 30 SW 40
SERVOPACK Type | _ Optical : A
CACR- Encoder(PG) | Number of D/A Bit, Reference Pulse Multiplier Effective Logic Setting
pulses/rev COIN Setting! jnput Form Setting! Mode Setting? of Control Signal !
PRO3BC3IiF 6000 12345678 12345678 12345678 12345678
to 5000 elfelelele e o) ool ololalolofola olelololclaielo
PR44BC3iF 4000 O|0[Q[OI0I01© OISO1RQ101L12 Cleclecielce O[O0
—- __ sk Spare plug Notes : 1.SW100 is spare for setting pin storage.
1t For other functions, see Table-6.19.- . . ___ _ o 2.71isA,BorD.




' (3) S series

Table 10.7 Standard Adjustment and Setting Specifications

Applicable SERVOMOTOR SERVOPACK Adjustment
SERVOPACK T Optical Rated Max Qutput Resolution
- ype Speed o
Type CACR USASEM Encoder Current Current Setti for Positioning
i pulses/rev A A etting Encoder
PRO3BC3CS-Y41 02AC2 21 6.0 -
PRO3 03AC2 30 8.5
PRO5 05AC2 2500 4.2 1.0
PR10 BC3CS 08ACH 53 15.6
PR1S ) 15AC1 10.4 28.0
PR30 30AC1 19.9 56.5
PRO3BC3ES-Y41 02AE2 2.1 6.0
PRO3 03AE2 3.0 8.5 4000 r/min
PRO5 OBAE2 1500 4.2 11.0 at 66.7 kpps 1000
PR10 BC3ES O8AE1 . 5.3 15.6 reference pulses/rev
PR15 16AE1 10.4 28.0 pulses
PR30 30AE1 199 56.5
PRO3BC3FS-Y41 Q2AF2 2.1 6.0
PRO3 03AF2 3.0 8.5
PRO5 ObAF2 4.2 1.0
PR10 BC3FS 0BAF1 1000 5.3 15.6 \
. PR15 15AF1 10.4 28.0
. PR30 30AFT 19.9 56.5

Table 10.8 Standard Factory-adjusted Switch Positions

| optical SW1 SW 2 SW 3 SW 4
SERVOPACK Type
CPCR- Encoder (PG) Motor Type, Frequency ‘Speed Loop Motor Characteristics,
pulses/rev | Combined PG Setting| Dividing(!) Setting Condition Setting | Servopack Function Setting
' PRO3BC3CS 12345678 gggggg
25 & o
to 00 PR10BC
PR30BC3CS 12345
PRO3BC3ES oo :
to 1500 Q0
PR30BC3ES PR15BC
PR30BC
PRO3BC3FS 12345678
to 1000 olojolo
PR30BC3FS 0lofe{0[0|o[0)
; SW10 SW20 SW30 SW40
SERVOPACKType | . Optical _ :
CPCR- Encoder (PG) | Number of D/A Bit, Reference Pulse Multiplier Effective Logic Setting
pulses/rev COIN Setting! * | Input Form Setting Mode Setting? of Control Signal t
PRO3BCSIIS 2500 12345678 12345678
to . 1500 oiololojojoféio o E
PR30BC3IS 1000 Ooololololol 5
. * Spare plug Notes : 1.SW100 is spare for setting pin storage.
t For other functions, see Table 6. 19. 21isC,EorF,



10. 1. 2 Potentiometer Setting

The factory-adiusted potentjometer positions
on the panel is shown in Table 10.9. For
potentiometer adjustment method, see Table

10.23. -
Table 10.9 Standard Factory-adjusted Potemtiometer Positions
" Speed . Speed Speed Voltage
Posutlop Amplifier Starting Speed_ Reference Reference | Adjustment
Loop Gain Zero Current | Loop Gain Bias  |Feed Foward| of PG+ 5V
SERVOPACK | Adjustment Adi Adjustment | Adjustment | . i p
Series Type justment ompensation | Compensation ower
CACR-
(ZERQ) CUR LOOP [BIAS CFV PG5V
VR1 VR3 VR5 VR6 VR15 VR16 VR21
PRO3BC3{IM
M to
PR44BC3{_}F
2 to 5/10
PROSBC3L.
F to 0 to 5/10 5/10 10/10 0/10 0/10 + 5.25V
' PR44BC3L.iF
PRO3BC3:i.iS I
S to . 0to 4/10
PR30BC3{iS
Notes : 2. The potentiometers other than listed in the Table above are pro-

For example, indicates 7/10 scale. -
Faod

e

vided for the SERVOPACK. Do not tamper with these potentiometers
except for a special case as they have been preset at the factory.




10. 2 LIST OF CHECK TERMINALS AND

POTENTIOMETER
Table 10.10 lists check terminals and func- Table 10.11 lists potentiometer inside SERVOPACK.
tions. For check terminals on the SERVOPACK These potentiometers have been adjusted at the
panel. factory. (Potentiometers should not be tampered
with.)
Table 10.10 List of Cheak Terminals
Equipment Signal .
Symbol Name Description
- Phase A pulse is PA and PB are two-phase with 90° phase difference. PC occurs once for
1 PA . ) X o .
input. each motor rotation, in synchronization with PA.
Reverse pulse of
2 *PA ph;se A ?s in?:\ut Waveform at motor
P forward rotation f o0 :
Phase B pulse is _J_f_\ i "
3 PB PG input, PA ' ; _:1,__
Tl 4 +PB input | Reverse pulse of phase P8 ' 1|
signals 1B is input. ‘ ! Co
5 PG Phase C pulse is ec_] : i
input.
6 *PC Re_ve.rse pulse of phase
C is input.
7 — Unused
8 PGSV | PG supply voltage +5Vv
1 PU Phase U pulse is input from pole
sensor. Waveform at motor
2 *PU | Reverse pulse of phase U is input. | forward rotation et i
Phase V pulse is input from pole "Um_lm
3 PV Sensor I | T
. . ] i 11 ] (.
S 4 *#PV | Reverse pulse of phase V is input. PV—‘—‘—;I . —-"—{_::—
5 PW Phase W pulse is input from pole Pw L I_I | | 1o
Sensor. R R
6 *PW Beverse pulse of phase W is
input.
7 DiR Monitors the setting of direction of motor rotation.
8 PGOV | OV of the PG power supply (PG : common terminal to signals from the pole sensor)
1 oC Overcurrent detection signal output
2 — Unused
3 V1a Monitors the motor speed £4.0VDC/1000r/min. (M, F Series), £2.0VDC/1000r/min{S Series).
4 T-Mon | Monitors the reference toque +3.0VDC/100%
TM3| 5 T-Ref Torque reference 2.0 to £3.0VDC/100%
6 U-si Monitors phase U sin
-SIn | vavefom. VOLTAGE « Frequency varies depending on speed.
. ; WAAVAY -« Amplitude varies depending on torque.
7 V-sin Monitors phase V sin ov p g q
waveform.
| 8 — Unused
' 1 V) Phase U current monitor. Type CACR-SR 03 | 05 | 07 | 10 | 15 I 20 | 30 [ a4
Monitor Voltage .
2 v Phase V current monitor. (V/A) 04 1024(020]| 016 0.08 0.04
3 ACON Main power ON signat.
4 AU Phase U currenl amplitication 33Q TO 35048
output monitor.
™4 Phase V t amplificat : .
5 AV hase V current amplification ;SILAS';GLE +70 7O +8.0V
: output monitor. — —~70TO —80V
6 AW Phase W cu]renl amplitication
output monitor.
Carrier frequency
7 0sc2 {triangle pulse)
8 SG Signal OV
1 D/A Error counter D/A converter output
2 BIAS Speed reference bias compensation .
3 PH-A Frequency PG-A phase pulse Frequency PULSE signal
4 PH-B dividing(1) output PG-B ph | dividing(2) output | SIGN signal
G-B phase pulse . g signa
5 T4 Clock LS| for error counter
6 T24 Signal LS| for frequency dividing(2)
7 S-ON Servo-ON signal (Servo ON at L)
8 SG Signal 0V
CH1 ov Signal OV (analog signal level 0V)
Notes : 3. During méasurement, do not short the adjacent two check terminats, as the connected
. 1. For check terminals on SERVOPACK panel, see Table 6. 24, elements may bé destroyed by this. .
2.The check terminals allow oscilloscope connection for measurement.  4.[TM5] check terminal is for use only by the manufacturer. Do not make any measure-

ment with it.



10. 3 ADJUSTMENT PROCEDURES

Fig. 10.1 shows waveforms at the respective.
check teminals. Table 10.12 shows gain adjust-

ment method of SERVOPACK.

REFERENCE
PULSES

CHECK
TERMINALS
ON PANEL

Table 10.12 Servo Gain Adjustment (at Potentiometer on the panel)

2 2
0]

2 b
- o

n
=<

C

n

o -

Fig. 10.1

y _/_\_\_/__

Check Terminal Waveform at Normal’

ltem

How to Adjust

Remarks

Overshoot occurs.

@ _
N

R N 8

* Turn CCW to decrease

the position loop gain.

* Turn [LOOP| CW to increase the

gain.

e Adjust the gain gradually.
. If or [LOOP] gain is

too high, motor vibrates.

Follow-up response is bad.

N
Eon —

* Turn CW to increase the

position loop gain.

* If the variable range of
is small, change the D/A converter
bit. For example, where the D/A
converter bit is changed from
10 bits to 9 bits, gain becomes
two times.

To short the positioning time further

/! \

’ !

/i \

: .

]

VTG ! |
AT N

. :

[ ]

t=— FOLLOW-UP
T TN TMelaG

*Monitor by inverting the polarity.

* Apply the feedfoward compensation

using .

Note: If the follow-up time-lag of is
too large, feed forward compensation
is ineffective.

* Apply the bias compensation using

:

. If and [BIAS] is not function-
ing effectively, perform as following:

* Set the setting pin of SW10-®
to ON.

* Turn CCW to decrease the
gsin, and set the setting pin of
SW10-?) to OFF.

Readjust the gain using




11. INSPECTION AND MAINTENANCE
11.1 AC SERVOMOTOR

The AC SERVOMOTOR has no movable wearing Do not disassemble the motor. If disassembly
| parts (e.g.:brushes), so simple daily inspection is should become necessary, contact your YASKAWA
1 sufficient. The inspection schedule for the motor representative.

is shown in Table 11.1.

Table 11.1 Inspection Schedule for Motors

Inspection Item Frequency Inspection Operation

Vibration Daily . ) Touch by hand.
Noise Daily Aurally
Exterigr and As required Clean with dry cloth or compressed air.
Cleaning
Insulation Make sure that it is more than 10MQ by meas-
R u‘st n Annually uring with a 500V megger after disconnecting
esistance the motor from the controller.
If worn or damaged, replace after disconnect-
} Shaft Seal Every 5000 hours ing the motor from the driven machine.
|
Total .
| Inspection Every 20,000 hours | Contact your YASKAWA representative.

11.2 SERVOPACK

The SERVOPACK is of contactless construction so
that no special maintenance is required. Remove
dust and tighten screws periodically.




12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

Corrective actions in should be

performed after turning OFF the power.

Table 12.1 Troubleshooting Guide for AC SERVOMOTOR

Trouble Cause Corrective Actions
Voltage below rated Measure voltage across motor terminals U, V, and W
9 with a tester and correct to rated value.
Loose connection Tighten connection.
Motor does not .
Wrong wiring Correct wiring.
start. -
Overload Reduce load or use a larger motor.
Motor defective Measure voltage across motor terminals U, V, and W
with a tester. When correct, replace motor.
" cox ST T O R
Unstable operation Wrong wiring
Excessive ambient Reduce below 40 °C.
temperature.
Motor overheats. Motor dirty Clean motor surface.
Overload Reduce load or use a larger motor.
Motor loosely mounted Tighten foundation bolts.
Motor misaligned Realign with driven machine.
Unusual noise Coupling out of balance Balance coupling’ ‘
Noisy bearings Check alignment, loading of bearing, lubrication and
Y gs. contact your YASKAWA representative. i
. \
Vibration of driven machine Contact the machine manufacturer.

— 68 —



12.2 SERVOPACK
12.2.1 LED Indication (7-segment) for Troubleshooting

Table 12.2 LED Indication for Troubleshooting

LED | Detection Lighting Condition Probable Cause _ Corrective Actions
Goes ON when power is supplied « Defective control circuit board « Replace the SERVOPACK.
to the control circuit. (1 PWB).
Goes ON when power is supplied « Defective current feedback « Replace the SERVOPACK.
to the main circuit and servo power circuit. .
is turned ON. « Defective main circuit transistor
« MCCB does not trip. module.
E‘ Over- Goes ON when power is supplied « Defective motor grounding ) « Replace the motor.
current to the main circuit and servo power « Defective main circuit transistor » Replace the SERVOPACK.
is turned ON. module.
« MCCB trips.
Goes ON when power is supplied to | « Defective main circuit transistor » Replace the SERVOPACK.
the main circuit. module.
Goes ON when the motor starts or « Incomplete (1 PWB) VR8 _
slows down. adjustment. )
Goes ONwhen power is supplied to | « Defective control circuit board « Replace the SERVOPACK.
Circit the control circuit. (1 PWB).
ircui
rotect Goes ON when power is supplied to | « Defective main circuit thyristor— « Replace the SERVOPACK.
| P o7 | the main circuit. diode module.
tripped - - —
« MCCB trips. « Check the wiring leads and joints
in the SERVOPACK.
Goes ON when power is supplied to | « Defective control circuit board. » Replace the SERVOPACK.
the control circuit. (1 PWB).
Rc.agener- * GoesON approximate 0.5 to 1 sec- | « Defective regenerative transistor. | « Replace the SERVOPACK.
@ tart:)‘ijeble ?nr;?natf:ti?étﬂto wer ls supplied to the = Regenerative resistor disconnection. = Check and replace the regenerative-
’ « Goes ON when reference pulse is * Motor vibrates at lock status. resistor. (Replace the SERVOPACK)
Overflow input.ON P « Overload * Ajust the Servo gain.
+ Servo gain is too low. * Check the wiring.
. Slowir_jg up or down.
Goes ON when the motor starts or « Load inertia J_(GD?)too large. « Check the inertia of the machine
Over- slows down. ’ » with the value converted to the
motor shaft.
| | voltage
« Defective regenerative circuit. * Replace the SERVOPACK.
When the reference is input, the « Motor connection error. « Correct the motor connection.
Over- motor runs fast and goes ON. « Optical encoder connection error. | « Check and correct pulses in phases
@ "erd A, B, C, U, Vand W with 2CN.
spee -
P « The reterence input voitage too * Decrease the reference input
large. frequency.
* Correct the setting of PG frequen-.
» cy dividing.
Voltage Goes ON when power is supplied to | - Defective main circuit thyristor— » Replace the SERVOPACK.
drop the main circuit. diode module.
Goes ON when power is supplied to | « Defective control circuit board « Replace the SERVOPACK.
the control circuit. (1 PWB).
Goes ONduring operation. » Operation with 105% to 130% or | « Check and correct the load
@ Overload « When power to the control circuit more of the rated load. (may be overload).
is turned OFF and then turned ON
again, the operation starts.
Goes ON during operation. « Fan has stopped. « Check the fan.
« When power to the control circuit (SR20, 30, 44, 60)
is turned OFF and then turned ON
again, or goes ONagain. « Temperature around the « Decrease the temperature below
When reset later, the operation Servopack exceeds 55°C. 55°C (The heat sink may be
Heat starts. ‘ ‘ overheated.)
sink
overheat The motor rotates, but the torque is | « Motor circuit error connection, « Correct the connection.

unavailabe. When power to the
control circuit is turned OFF and
then turned ON again, the operation
starts, but the torque is still uhavailable,

such as U—-V, V=W, WU or .
single-phase connection.

_6'9_



12. 2.1 LED Indication (7-segment) for Troubleshooting (Cont'd)

Table 12.2 LED Indication for Troubleshooting (Cont'd)

Lighting Condition

Probable Cause

Corrective Actions

Goes ON when power is supplied
to the control circuit.

« Defective contro! circuit board
(1PWB).

« Replace the SERVOPACK.

Goes ON during operation.

« Faulty internal elements.

« Resume after reset operation.

« Defective internal elements.

« Replace the SERVOPACK.

Goes ONwhen power is supplied
to the control circuit.

« Defective control circuit board
(1 PWB).

« Replace the SERVOPACK.

Goes ON when power is supplied
to the main circuit.

« Poor connection to 3-phase
power supply.

» Check and correct the
connection.

LED | Detection
A/D error
D CPU error
Open
N
phase
- Overrun
| | prevention

Goes ON when power is supplied
to the control circuit.

« Defective control circuit board
(1 PWB).

- Replace the SERVOPACK.

The motor starts momentarily, then

goes ON.

« Motor connection error.

« Correct the motor connection.

« Optical encoder connection
error.

« Check and correct pulses in
phases A, B, C, U, V and W
with 2CN.

12.2.2 Examples

of Troubleshooting for Defective Wiring or Parts

Table 12.3 Example of Troubleshooting for Defective Wiring or Parts

Trouble

Check Items

Corrective Actions

MCCB trips immediately after Power
On and Servo On.

* Main circuit wiring
(such as motor grounding)

« Correct the wiring.

The reference is input, but the motor

does not run.

« Voltage across ®, ®, and @.
« LED [F] and ON

« Check the AC power supply circuit.

¢ Troubie LED OFF

« |f LEDs are on, check the cause.

» Reference pulse
« Clear signal, alarm release signal input.

» Check the wiring of reference
input.

12.2.3 Examples of Troubleshooting for Incomplete Adjustment

Table 12.4 Examples of Troubleshooting for Incomplete Adjustment

Trouble

Cause

Corrective Actions

* Motor vibrates when the power
supply is turned on or when the
motor is running.

* Speed loop gain or position loop
gain is too high.

* Turn [LOOP] or ccw

to decrease the gain.

* Overshoot is too large at motor

starting and stopping.

* Starting or stopping current
is saturating.

* Position loop gain is too
high.

* Turn CCW.

* Apply the reference pulse slowed
up or down.

* Alarm by overflow occurs.

* Position loop gain is too low.

* Load is large.

e Turn CW.

* Apply the reference pulse slowed
up or down.
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